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PREFACE TO FIRST EDITION. 



Amongst other great improvements the New Code of 1882 stipu- 
lates, in Schedule I, Arithmetic, Standard V, that the teaching of 
Rule of Three is to be by " The Method of Unity ." 

Thoughtful teachers have for a long time been dissatisfied with 
the ordinary method of " statement." It is true results are arrived 
at by its use, and children of fair ability have had no difficulty in 
attaining a certain mechanical accuracy, but without any thorough 
knowledge of the method by which the results have been obtained. 
The great aim in the teaching of Arithmetic is not so much to 
provide the children with a certain number of mechanical devices 
by which special questions are to be worked, as to improve the 
reasoning powers. The ordinary method of " statement" fails to do 
this, as the theory of Ratio and Proportion is far beyond the capacity 
of children, and requires, for its thorough comprehension, a fairly 
mature and well trained mind. 

The Method of Unity, or working by " First Principles," as it is 

often called, is simplicity itself. It can be easily understood by 

even a dull child, and it is scientifically accurate. One reason why 

it has not been more used is on account of the difficulty children 

find in arranging the work so as to make neat and tidy papers for 

the Inspector's keen eye. This difficulty is here met by one or two 

simple plans of arrangement, which the author has used for the 

last ten years with unvarying success. As to the method itself, 

teachers who already know it will find little that is new, excepting 

the plan of arrangement. The application of the method to Simple 

and Compound Proportion, Interest, Percentages, Discount, and 

Stocks (see Schedule I, Standards V to VII) here exemplified will 

be sufficient to show to the practical teacher the wide range over 

which the method may be applied, and the manner of treating 

simple as well as more complicated problems. Nearly all the 

exercises in "John Heywood'B Complete Series of Home Lesson 

Books," in the above mentioned rules (together with numerous 

other typical examples), are worked out in full. 

% Alf. Gardiner. 

Little Holbeck Board School, Leeds, 
July, 188$. 



PREFACE TO THIRD EDITION. 



The rapid sale, in lead than a year, of two editions of this little 
work shows that it has met a want. 

Advantage has been taken of the issue of a third edition to con- 
siderably enlarge the book. Appendix I. contains solution of all the 
questions (to which the method is applicable) in a John Hey wood's 
Complete Series of Home Lesson Books," Standards V. and VI., 
which are not worked out in the body of the work. References by 
number are made in the answer books to the various questions. 

Appendix II. gives very neat and concise directions for stating Rule 
of Three, single and double. They were drawn up some years since 
by the Rev. J. W. W. Drew, of St. Edward's, Romford, and are so 
clear and distinct, and presented in such a handy form, that young 
teachers will no doubt find them a great help with dull children. 
To pupil-teachers drawing up notes of lessons they supply just what 
is wanted to show the train of reasoning. Our best thanks are due 
for readily granted permission to make use of them, and though 
they give little help towards understanding the " Method of Unity," 
no apology is necessary for their introduction, Bince the Instructions 
to Inspectors state that "if the answers are correct, and have been 
intelligently worked by either method, you will, of course, accept 
them." 

The early part of the book has been made much clearer, and in the 
body of the work a number of more complex questions have been 
incorporated (see Nos. 64, 65, 66, 67, 68, 69, 93, 94, 108, 123, 124, 
and 134). Several typical " Stock sums " are added to this section 
of the book (see Nos. 142, 143, 145, 148, 149). 

It has been objected against the method of arranging Double Rule 
of Three here presented, that the work loses its educational value, 
and becomes a merely mechanical exercise. This objection is 
groundless, as exactly the same train of reasoning is gone through 
in forming the final fraction only, as in building up several fractions 
line by line. In Appendix L the examples are alternately worked by 
the long and the short methods, so that teachers who prefer the 
former may have it fully illustrated. Alf. Gardiner. 

Little Holbcclc Board School, Leeds, 
June, 1883. 
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HOW TO TEACH 



THE METHOD OF UNITY. 



1. The Method Of Unity is frequently called working 
by " First Principles," because a knowledge of " the first 
principles," or fundamental rules of arithmetic alone is 
sufficient for the solution of simple problems, and every 
problem, no matter how complicated its appearance, 
reduces itself finally to cases of multiplication and 
division. It is also known as the "French method," 
because great use is made of it in the teaching of 
elementary arithmetic in French schools. 

2. Explanation of Terms. — All arithmetical ques- 
tions, to which this method of working is applicable, 
however complicated their form, will be found to consist 
of two parts — 

(1) the statement, which is often a supposition, 

(2) the demand, or question to be solved. 

3. Before proceeding to find the thing demanded, the 
statement, or supposition, is reduced to unity — hence the 
name, " The Method of Unity, or The Unitary Method," 
applied to this particular manner of working out various 
forms of arithmetical problems included under the com- 
prehensive terms of Ratio and Proportion. Many others, 
which range themselves under no particular rule^ con. *Js& 
be worked out by the same method. 



8 METHOD OP UNITY. 

4. Advantages of the Method. 

(i.) — It is a simple and logical way of working all 
problems in Proportion. 

(ii.) — It exercises the reasoning powers, and is there- 
fore more useful than the ordinary method of 
"statement," which enables a problem to be 
worked without the pupil knowing the ''why 
and wherefore." 

(iil) — It is of wide application. By a little care in 
making the " statement line " every problem in 
Simple and Compound Proportion, Interest, 
Percentages, Discount, and Stocks may be easily 
and intelligently worked. 

5. Preliminary Practice. — Before the " Unitary 

Method " can be explained satisfactorily to the children, 
they must have had a considerable amount of practice in 
the reasoning out of such simple arithmetical problems as 
the following, which may form easy exercises in the 
arithmetic of Standards II. and III. 

(Ex. 1.) — If four men earn 16 shillings as their day's 
wages, how much will one man earn 1 

(1) Divide the problem into its two parts — * 

(a) statement — 4 men earn 16s., 

(6) demand — how much will one man earn ? 

(2) Consider which of the terms in the statement is 

of the same kind as the demand-. Your answer 
requires to be like that term. In this case it is 
shillings ; write down the statement so that the 
last term mentioned in it is of the same denom- 
ination (i.e., the same kind of term) as the answer 
you require, viz., shillings, thus — 

4 men earn 16 shillings. 



mh^-OL *? ^raw^V up Notes of Lessons the steps ol the TOaaoitav% m\vsX\w> 
**own in tbia way. See pp. 106-7. 



PRELIMINARY PRACTICE. 9 

The answer will always be of the same hind as the 
last term in this arranged statement. 

(3) Reduce the first term in this arranged statement 

to unity, reasoning thus — 1 man will earn four 
times less than 4 men, therefore — 

1 man will earn 16s. divided by 4. 

(4) Work out the division — 

4 \16ghillings 

4 shillings. Ans. 

(Ex. 2.) — A sack of flour is eaten in 27 days by a family 
of nine persons, how long will it last one person ? 

(1) The two parts of the problem are— 

(a) statement — a sack of flour is eaten in 27 days 
by 9 persons. 

(6) demand — how long will it last 1 person 1 

(2) Arrange the statement so that the last term is of 

the same kind as the required answer, viz., days, 
thus — 

9 persons eat a sack of flour in 27 days. 

(3) Reduce the first term in this arranged statement 

to unity, reasoning thus — 1 person will be 9 
times longer in eating the sack of flour than 
9 persons, therefore — 

1 person will eat a sack of flour in 27 days 
multiplied by 9. 

(4) Perform the multiplication — 

27 days 
9 



243 dayB. Ant. 



(Ex. 3.) — A guinea buys six yarda oi <&riO&*tare \sssa&\ 
8 that per yard ? 



10 METHOD OF UNITY. 

(1) The two parts of the problem are — 

(a) statement — 21 shillings buy 6yds. of cloth. 

(b) demand — price of 1 yard % 

(2) Arrange the statement so that the last term is of 

the same kind as the required answer, viz., 
money, thus — 

6 yards of cloth cost 21 shillings. 

(3) Reduce the first term in this arranged statement 

to unity, reasoning thus — 1 yard will cost 6 
times less than 6 yards, therefore — 

1 yard will cost 21/- divided by 6. 

(4) Perform the compound division — 

8. d. 
6J 21 

3 6^ per yard. An*. 

(Ex. 4.) — The poor rate is 2/6 in the pound. How 
much must a person pay whose house is rated at £21 ? 

(1) The two parts of the problem are — 

(a) statement — poor rate is 2/6 in the pound. 
(6) demand — amount to be paid on £21 ? 

(2) Arrange the statement so that the last term is of 

the same kind as the required answer, viz., so 
much rate, thus — 

Amount paid on £1 is 2/6. 

(3) As the first term in this arranged statement is 

already in terms of unity, nothing more requires 
to be done with it ; but the demand requires us 
to find how much must be paid on £21, 
; reasoning thus — amount to be paid on £21 
will be 21 times that on £1, therefore— 

Amnnnf paid on £21 is 21 times 2/6. 



PRELIMINARY PRACTICE. 11 



(4) Performing the multiplication — 

s. d. 
2 6 
7x3=21 

17 6 
3 



£2 12 6 Ans. 



(Ex. 5.) — How much can a bankrupt pay in the pound 
his assets (that is, the value of his property) are £1,260, 
d he owes £1,575 1 

(1) The two parts of the problem are — 

(a) statement — assets worth £1,260 pay debts 

of £1,575. 

(b) demand — how much of every pound is paid ? 

(2) Arrange the statement so that the last term is of 

the same kind as the required answer, viz., 
assets, because, as he pays debts of £1,575 with 
only £1,260, he must pay £1 with a certain 
portion of the £1,260, thus — 

Payment of £1,575 is made with £1,260. 

(3) Reduce the first term of this arranged statement 

to unity, reasoning thus — £1 will be paid with 
1,575 times less than £1,575, therefore — 

£1 will be paid with £1,260 divided by 1,575. 

(4) Performing the division — 

£ 
1260 
20 



1575 \ 25200 \ 16 shillings. Arts. 
1575 

9450 
9450 



i 
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6. It will be seen that the whole of these examples 
require only multiplication or division for their solution. 
In actual work, on slate or paper, however, it will be 
manifest that the reasoning out and writing down of each 
step would be very tedious, and that an immense amount 
of time would have to be devoted to arithmetic, for the 
children to have sufficient practice to ensure thoroughness, 
accuracy, and neatness. 

7. Shortening Of Work. — The method of reasoning 
out must in all cases be followed, but the work may be 
much shortened, as regards the writing, in two ways : — 

(1) by the use of arithmetical signs ; 

(2) by concise forms of statement. 

8. Use Of Arithmetical Signs.— The ordinary sign 
for multiplication ( x ) is so convenient that children, from 
Standard II. upwards, ought to know its use thoroughly. 
The same may be said of the sign for division ( -=- ) ; but 
it will be found more useful in practice to express division 
by writing the divisor under the dividend, separating 
them by means of a horizontal line, so as to form the 
terms into a vulgar fraction. 

9. Since it will generally be more advantageous to 
teach " Rule of Three by the Method of Unity " after the 
children have gone through the elementary course of 
fractions now prescribed for Standard V., this method of 
forming the two terms into a fraction, or, in other words, 
showing that the upper number (the numerator of the 
fraction) is to be divided by the lower one (the denomina- 
tor of the fraction), will not be difficult to understand, 
especially if the children comprehend the following 

definition of a fraction :— 

A fraction is formed by dividing a unit into a 
number of equal parts. One or more of these 
parts is taken to form the upper term of the 
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fraction, called the numerator. The number of 
parts into which the unit is divided is called the 
denominator. It is placed under the numerator, 
being separated from it by a horizontal line. 

10. The meaning of the sign for equality ( *= , equals) 
should also be thoroughly understood. 

11. "Cancelling" may also be explained in the working 
out of these simple problems, but it is better to delay its 
use for a short time (see par. 15, p. 15.) 

12. Concise Forms of Statement. — The success or 

failure of this method will depend upon the way in which 
the arranged statement is written. If children cannot 
do this well, the " Method of Unity," instead of simpli- 
fying the working of arithmetical problems, makes it more 
difficult. The statement must be in such a form that — 

(1) as few words as possible are used. Two or three 

will generally be enough, and the word (or 
words) denoting the kind of answer (i.e., the 
thing demanded) will generally be the first one 
in the statement line. 

(2) the particular form of words used musk be in 

such grammatical relation that, neither as a 
whole, nor (except rarely) in part, will they have 
to be varied throughout the steps of the method; 

(3) all the wording, must, as much as possible, 

be placed be/ore the first term. 

(4) the terms of the statement line must be arranged, 

in every case, with the sign for equals ( = ) 
between them. 

13. In actual school work problems 1 to 5 would 
assume the following forms, when the foregoing suggestions 
for statement, <fcc, are applied to them. 
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(Ex. 1.) — If four men earn 16 shillings as their day's 
wages, how much will one man earn 1 

Wages earned by 4 men =16 shillings 

i 16 

„ „ 1 man= — „ 

— =4 shillings. Ans, 
4 

(Ex. 2.) — A sack of flour is eaten in 27 days by a family 
of nine persons, how long will it last one person ? 

Time for 9 persons =27 days 

„ „ 1 person = 27 x 9 days 
27 x 9 = 243 days. Ans. 

(Ex. 3.) — A guinea buys six yards of cloth, how much is 
that per yard 1 

Price of 6 yards =21 shillings 

n » 1 yard=— „ 
^S/6. Ans. 

(Ex. 4.) — The poor rate is 2/6 in the pound. How 
much must a person pay whose house is rated at £21 ? 

Bate paid on £1=2/6 

„ „ ,,£21=2/6x21 
2/6 x 21 =£2 12s. 6d. Am. 

(Ex. 5.) — How much can a bankrupt pay in the pound 
if his assets are £1,260, and he owes £1,575? 

Sum paid instead of £1575 =£1260 

„ _£1260 

" " " 1575 

X1260 as £ 1260x20 = 25200 Bhillm 16/ ^ 

1575 1575 1575 * ' 

14. In general no other plan than the one here illus- 
trated must be allowed. This method of stating must 
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be stereotyped, as it were, and never departed from. 
Children will then get to make their statements quickly, 
correctly, and neatly. It is not advisable, as a rule, to 
allow the work to be written down as below, though the 
train of reasoning may be gone through in this form : — 

(1) 4 men earn 16 shillings 

16 
/. 1 man earns i- „ = 4/- Ans. 
4 

(2) 9 persons eat a sack of flour in 27 days 

.'. 1 person eats „ 27 x 9= 27 dys. 

(3) 6 yards of cloth are bought for 21 shillings 

.*. 1 yard „ is „ ^- „ =3/6. -4ns. 

o 

15. Cancelling. — The pupils should now be thoroughly 
initiated into the mysteries of cancelling, if they do not 
already understand them. The theory of the process is 
very simple, and follows from the second of the two 
following propositions : — 

(1) The value of a fraction is not altered if both the 

numerator and denominator be multiplied by the 
same number. 

(2) The value of a fraction is not altered if both the 

numerator and denominator be divided by the 
same number. 

16. The greatest difficulty to be overcome is to prevent 
the children dividing two terms in the numerator, or two 
in the denominator, by some common factor, instead of 
one in the numerator with one in the denominator. 
Numerous exercises in the reduction of compound fractions 
should be carefully worked out on the blackboard. 
Several lessons may be advantageously occupied with this 
work alone, as nothing but long continued practice can 
make children expert in the finding out of common 
factors. 
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17. Common Factors. — The following rules may be 
gradually taught. They will help children to find 
common factors, and so ensure accuracy and thoroughness 
in cancelling : — 

A number is exactly divisible by — 

2 when its last figure is 0, or an even digit, as 328. 

3 „ the sum of its digits is divisible by 3, as 732. 

4 „ its last two figures are divisible by 4, as 2576. 

5 ,, its last figure is 5 or 0. 

6 „ its last figure is an even digit, and the num- 

ber is also divisible by 3, as 5976. 

8 „ its last three figures are divisible by 8, as 3640. 

9 „ the mm of its digits is divisible by 9, as 27405. 
10 „ its last figure is 0. 

The factors in black type should be first taught. 

18. It may also be noticed that — 

(a) A number is divisible by 7, 11, or 13 when it 

is composed of sets of three figures repeated in 
the same order, as 642642, 25025 ( = 025025). 

(b) A number is divisible by 37 when it is com- 

posed of digits repeated three times, or any 
multiple of three times, as 111, 333, 555555. 

(c) A number is divisible by 73 and 137 when it is 

composed of four figures repeated in the same 
order, as 35413541, 7620762 ( = 07620762). 

19. Rule of Three, or Simple Proportion.— All 

Simple Rule of Three sums resolve themselves into two 
parts, as in the easy problems we have been considering. 
These two parts include three terms and require a fourth 
one to be found. 
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(a) statement — consisting of two terms, both of which 

are given. 

(b) demand — also consisting of two terms, one only of 

which is given ; the other, corresponding to the 
second of the given terms in the statement, has 
to be found. 

In all cases a plan, similar to the one already explained, 
is pursued, but three steps are now required. 

(1) 1st step — The statement containing the two given 

terms is arranged so that the last of these two 
terms is of the same kind as the required 
answer (Ex. 1). 

(2) 2nd step — The first term, in this arranged state- 

ment, is reduced to unity. 

(3) 3rd step — The given term in the demand is now 

introduced, in place of unity. 

20. The following examples illustrate the application 
of the method to various kinds of problems. It will be 
noticed that — 

(1) the statement in the first step is as concise as 

possible (par. 12(1), p. 13); 

(2) nearly all the wording is placed before the first 

term of the first step, and little grammatical 
alteration is afterwards made in it (par. 12 (3), 
p. 13). 

(Ex. 6.) — If 4 men earn 16 shillings, how much will 
13 men earn? 

As the answer must be money the statement will be — 

1st step or Statement line — Wages earned by 4 men =16 shillings. 

Reducing this statement of the number of men to 
unity, since 1 man will earn 4 times less than 
4 men, we get — 

B 
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16 
2nd step or Unity line — Wages earned by 1 man=— shillings. 

4 

We have now to find the wages earned by 13 men, 
and since the second step, if divided out, would 
give us the amount earned by one man, 13 times 
one man's wages will be the required answer. 
In practice, however, the second step is not 
worked out, but is left as above, and the given 
term of the third step is introduced into the 
numerator or denominator of the fraction, as the 
reasoning indicates, and a compound fraction is 
thus formed which is afterwards reduced. 

16 x 13 
Srd step or Demand line — Wages earned by 13 men = — . - shillings. 

Reducing this fraction we get the answer, thus — 

4 

115 x 13 

■^5 — =4 x 13=52s*.=£2 12s. Ans. 

If neat and tidy work is required (and what teacher 
does not aim at it ?) never reduce the fraction 
formed by the third step at the place in the 
third line, where the terms composing it are 
arranged. Set it down again at a suitable dis- 
tance below the last step of the reasoning, 
and then cancel, or otherwise reduce it In 
other words follow the plan exactly as shown in 
these examples. 

21. Arrangement of Work in Simple Proportion. 

On the scholar's slate, exercise book, or examination paper 
the above problem will appear, thus — 

Wages earned by 4 men = 16 shillings. 



a 


1 =1? 


99 


1ft 16x13 

W 19 tt a 99 


4 




W*13_ 


= 4xl3 = 52s. = £2 12s. Ans. 
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(Ex. 7.) — If 201bs. of sugar cost 4s., how much will 
one cwt cost 1 

As the answer must be money, 4s. will be the last 
term in the statement 

Reduce 1 cwt to the same denomination as the first 
term in the statement, i.e., lcwt. - 1121bs. 

1st step or Statement line — Cost of 201be. = 4 shillings. 

A J -* TT '* 7- 11V * J Ilk Will CM* SO 

2nd step or Unity line— „ lib. = — „ ] times less than 

M < 201be. 

4x112 
3rd step or Demand line — „ 1121bs.= — — — „ 

4ihstep i^?s. =li?s. =22s. 4J+Jd. = £l 2s. 4jd.+i. Ans. 

5 

Or=22s.4*d.=£12s. 4Jd. Ans. 

The working out of the fraction ^j* may either be 
done in the margin of the slate, exercise book, 
or examination paper, or underneath the 4th line, 
thus — . 

5 \ 112 shillings 
20 \ 22a 4}+jd . 
£12b. 4gd.+j . 

On slate I generally have all the working done as 
just shown, but on an examination paper the 
final reduction of the fraction is done in the 
margin which is ruled off, on the right hand side 
of the paper, for that purpose. 



(Ex. 8.) — If 10 dozen herrings cost 5/-, what will 5 
dozen cost? 
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Doz. Shillings. 
Cost of 10 = 5 

1=* 
" 10 

k 5x5 
n 5=-- 

k*=* = 2 ,a. An,. 
2 

It is immaterial whether the statement line be 
written as in this example, with doz. and shillings 
above the figures, or at the side, thus — 

Cost of 10 doz. = 5 shillings. 

The first way generally makes the neatest work if 
children are taught to leave at least a couple of 
lines between every sum. 

(Ex. 9.) — A man works 6 days for 48/-, how long will 
he work for .£4 ? 

£4=4x20/- = 80/- 

Shillings. Days. 
Time for 48 = 6 

1=1 

48 

an 6 x 80 

10 
^— 3-> = 10 days. Ans. 

(Ex. 10.)— What will be the cost of 30 ducks if 4 
couples cost £1 1 

4couplea=8; £1 = 20/- 
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Ducks. Shillings. 
Coat of 8 = 20 

20 



1 = 

20x30 



" " 8 



6 15 

^59=15 x5=75/-=£3 15b, Ans. 

J 

(Ex. 11.) — If 15 men can do a piece of work in 15 
hours, how many men must be employed to do it in 5 
hours! 

Hours. Men. 
No. of men for 15=15 

„ 1 = 15x15 

K 15x15 
5=__ 

3 

W*i?=15x3=45men. Ans. 

Note the reasoning in the second step. If work, which 
it takes 15 men 15 hours to do, has to be done in 
1 hour, 15 times as many men must be employed 
to do it. Careful teaching, i.e., causing every 
one of the three steps to be properly reasoned out, 
will alone ensure children placing the terms in 
their proper position. Careless children always 
form the second term in the unity line by 
division unless they are made to reason it out 
' in every instance. Cases like this are easy of 
demonstration, and if worked out by the old 
method of "stating" would present no difficulty 
to the children, but they are the cause of fre- 
quent mistakes, through mere carelessness, when 
worked out by the Unitary Method. 

(Ex. 12.)— If I bought 12 yards of silk for £3 13s. 3|d., 
how many yards could I have bought for a ten pound 
note? 



i 
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£3 13s. 3*d. £10 

20 J20 

73 200 

12 12 

879 2400 

2 2 

1759 halfpence 4800 halfpence. 

Halfpence. Yards. 
No. of yards for 1759=12 

1759 

4800= 12x4800 
" 1759 

12 i759°° = 1YE& = 82 * Wyda * = 82yds ' 2qrs - 8nl8 - 2in -+ 178 i- An *- 

(Ex. 13.) — If 30 men do a piece of work in .''ten 
days — (a) How many days will 20 men be in doing it 1 
(b) How many men could do it in 3 days? (c)jf5How 
many days could 40 men do it in ? 

There are here three separate questions. Notice the 
reasoning in the unity line in all the three 
cases. 

Men. Days, 
(a) No. of days for 30 = 10 

„ 1 = 10x30 

10x30 



„ 20 = 

" 20 

15 

3_L-_2_>=15 dayB. Ans. 

Days. Men. 
(b) No. of men for 30 = 10 

„ 1 = 30x10 

Q _30xl0 
3 _ 

10 

x ^=10 x 10=100 men. Ans. 
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Men. Days. 
(e) No. of days for 30 = 10 

„ 1 = 10x30 

An 10 x 30 

^.W-7*=7*d** An,. 
4 

(Ex. 14.) — If 1 ton 4 cwt. can be carried from Man- 
chester to Liverpool for £2 13s., what weight can be 
carried for £5 lis. 6£d. ? 

£2 13b. = 2544 farthings. £5 lis. 6Jd. = 5353 farthings. 

1 ton 4 cwt. = 24 cwt. 

Farthings. Cwt. 
Weight for 2544=24 

1 = -?1 
" " X 2544 

„ ,,.5353=^^353 

^jm =60ftwt=50icwt 

106 =2 tons 10 cwt. 2 qrs. Ant. 

(Ex. 15.) — If two pounds of sugar cost the same as one 
pound of cheese, how many pounds of cheese are worth 
nine pounds of sugar 1 

The statement requires special attention. 

lb. lb. 

Pounds of cheese worth 2 of sugar =1 

= 1 

2 

a - lxd 

= 441b. cheese. An,. 

2 

(Ex. 16.) — How much will 16/6 in silver weigh if lib. 
troy be worth 66/- ? 



a tt a 1 »» 
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lib. troy = 1 2oz. 16/6=33 sixpences. 66/- = 1 32 sixpences. 

8. OZ. 

Weight of 132 = 12 



1= 12 



132 

oq_ 12x33 
" 33 132" 

3 
&l*5=3oz. Am. 

\ 

(Ex. 17.) — I lent John half-a-crown for three weeks, 
how long ought he to lend me two shillings ? 

The unity line requires special attention, for it is 
manifest, on consideration, that you will lend 
one penny for a longer time than you will lend 
30 pence, if other conditions are the same. 

2/6 = 30 pence. 2/- = 24 pence. 

Pence. Weeks. 
Time for 30 = 3 

„ 1 = 3x30 

nA 3 x 30 

» 24= ~2T 

^?= 3 ^ = 3f = 3| weeks. Am. 
8 

(Ex. 18.) — A man bought 100 oranges at 2 a penny 
and 50 more at Id. each. He sold the lot at 3 for 2d. ; 
did he gain or lose, and how much 1 

First find cost of all the oranges. 

Cost of 100 oranges @ 2 a penny = 50 pence. 
„ 50 „ @ a penny each = 50 „ 



ft 



150 oranges =100 pence. 
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Then find selling price. 

Oranges. Pence. 
Price for 3=2 

1 = ?- 
3 

50 
2j^S=2 x 50=100 pence selling price. 

He therefore neither gained nor lost. Ant. 

(Ex, 19.) — There are provisions in a town sufficient to 
support 4,000 soldiers for 3 months. How many men 
must be sent away in order to make these provisions last 
for 8 months 1 

Months. Soldiers. 
Soldiers supported for 3 = 4000 

„ „ 1 = 4000x3 

Q _40O0x3 
» » s g — 

500 

5§§SiL?=500x3 = 1500 soldiers. 

.'. number to be sent away = 4000 - 1500 = 2500. An*. 

(Ex. 20.) — How many loaves at 4id. each are equal to 
30 at 9d. each ? 

Children will probably find a difficulty in making a 
neat statement, and they are almost certain to 
make a mistake in reducing to unity. The 
two parts of the problem are — 

(a) statement — 30 loaves at 9 pence each, 

\b) demand — number of loaves at 4£d. each, of a total 
equal value. A s each loaf in the demand is of less 
value than in the statement, there must be more 
of them to be worth the &&x&& raiwa&^^sfcKV 
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9d. x 2 = 18 halfpence. 4£d. x 2 = 9 halfpence. 

Halfpence. Loaves. 
Number of loaves at 18 each =30 

1 „ =80x18 

, 30x18 

» it " it Q 

2 
?^Je§=30x 2=60 loaves. Am. 

The question may be worked more neatly thus — 

Pence. Loaves. 
Number of loaves at 9 each =30 

„ 1 „ =30x9 
ii _30x9 

2 

55^=30x2 = 60 loaves. An*. 



*» 



» 



22. Complex Fractions. — Though the Code require- 
ments of Standard V. do not specify a knowledge of 
complex fractions, the work will be much facilitated if 
children know a simple method of reducing them. Thus, 
Example 20 might be worked thus, though, in this parti- 
cular case, the method of reduction just shown is the 

best — 

30 x 9 
3^x9 = 11 30x3x2 =30x2==60 An8 
4J 9 3 



23. In simplifying a complex fraction, experience shows 
the following plan to be the best. It necessitates a 
few more figures than by other methods, but it ensures 
accuracy, and accuracy is the first thing to be aimed at, 
brevity follows after : — 

(1) Reduce both whole and mixed numbers to 
improper fractions. 
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(2) Retain these fractions in their proper position as 

numerator or denominator. 

(3) Arrange all the "extremes" (or outside numbers) 

for a new numerator, and then all the " means " 
(or middle numbers) for a new denominator. 

(4) Cancel and multiply. 

(Ex. 21.)— Simplify l^|i. 

(1) Reduce each of the terms in both numerator and 

denominator to improper fractions, retaining 
them, in these fractional forms, as numerator and 
denominator respectively. 

T*2 

63 
4 

(2) Arrange all the extremes for a new numerator 

and the means for a new denominator, thus — 

Extremes l? x ?\ 

Means 1 2 \\_ 18x7x4 extremes. 

Mean 63 )) 2x63 means. 

Extreme 4 / 

(3) Cancel and multiply (if necessary) — 

% w 
^ X \* 4 =4. Ans. 

On the child's slate or paper the work appears thus — 

18x3$ _ 1 2_V[xXx4 . 

~16| 63 ^% An$ ' 

4 * 
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1 



(Ex. 22.)— Simplify 



2 J x 4J' 



1 



1 _ • 1 _ 3 x 3 __ 9 A 
2ix4J 77T3 7x13"" 91* 



(Ex. 23.)— Simplify ^l^L. 



84 \ 






12x7 12 v 7 «xXx5 5 

T x i 



(Ex. 24.)— Simplify *k±*. 



9 3 
-x^ 



2Jx3_4 I_9x3x5 135 , ., Ama 
~6i 2T""4TT26" = 104- llVt - ***' 



This method of reduction will now be used, when 
necessary, in resolving the fraction formed at the third 
step. 

(Ex. 25.) — How long will a person be in saving £3 if 
he puts by 1/6 per week? 

l/6 = 18d. £3x20xl2=720cL 

Fence. Weeks. 
Time to save 18 = 1 

i=J- 

18 

40 
^4^= 40 weeks. Ans. 
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Or, 1/6 = 1*/-. £3 = 60/- 

8. Weeks. 
Time to save 1£ = 1 

• ■=* 

„ 60— ir 

l x 60 20 

1 ^o =L i = 55x2 =40week8 

2 

(Ex. 26.) — Tea is bought at 2/1 J per lb. and sold at 
2/6 per lb. ; how many pounds must be sold to gain £5 ? 

Gain on each pound = 2/6 - 2/1$ = 4*d. £5 = 1200d. 

Pence, lbs. 
No. of pounds to gain 4£=1 

1^ 

1 x 1200 



ft fl * — 77" 



„ 1200 = 



1 1200 400 



H 



1x1200 1 1 ^Wx2_ 400x2 800 ™ tl , . 

— ST" = » t — =-_=266ilbs. A* 

2 3 

(Ex. 27.)— If 3£lbs. of tea cost 10/6f, how much will 
7ilbs. cost? 

lbs. 
Coat of 3 J= 10/6 i 

i_10/6} 
1 3T 

10/6| x 15 2 

10/6J x 7$ , 1 2 _10/6| x 15 x ^£15 16s. lOjd . 
3J 13 13x5$ 13 

4 
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Or,3Jlbs. = 13qr. lbs.; 7£lbs. = 30 qr. lbs. 

Qr. lbs. 
Cost of 13 = 10/6| 

n-io/ef 

„ 30= 1 »^0 

10/68 x30 = £15 16s. 10jd. =£1 ^ ^ 

13 13 

(Ex. 28.) — How many lbs. of coffee at 1/6 per lb. are 
equal in value to 31bs. of tea at 3/- per lb. ? 

3/-=36d. l/6=18d. 

Consider the coffee at 1/6 as tea of that price : the question 
then becomes — How many lbs. of tea at 18d. per lb. are 
equal in value to 31bs. at 36d. per lb. ? 

Pence. Pounds. 
No. of pounds at 36 per lb. = 3 

„ „ 1 „ =3x36 

i« _ 3x36 

2 
3x 



W 



= 3x2=61b. Ans. 



(Ex. 29.) — A postman walks 14 miles a day and takes 
three steps in every two yards ; how many steps does he 
take in a working week 1 

No. of yards walked in a working week= 

I760xl4x6=147840yd8. 

Yds. Steps 
No. of steps in walking 2=3 

i=i 

» » »» 2 

„ „ H7840= 8xl * m0 

73920 
iliS8$= 221760 steps. Ant, 
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(Ex. 30.) — I borrowed of my friend .£64 for 8 months ; 
he wants to borrow a sum of money of me for 12 months; 
how much must I lend him ? 

Months. £ 
Amount borrowed for 8 = 64 

^ „ 1=64x8 

io_ 64x8 

" * 12" 

2 
£6^ = £64x_2 = £128 = £42138 4d ^ 

« 3 3 

8 

The reasoning in the unity line is similar to that in 
Ex. 17. 



(Ex. 31.) — If 9 men can do a piece of work in 14 days, 
working 10 hours a day, how many hours a day must 12 
men work to do the same work in 10 days 1 

This, though really a Compound Proportion sum, may 
be worked as a Simple Proportion, in two 
operations. 

Number of hours for the 9 men =14 x 10=140 hours. 

Men. Hours. 
No of hours for 9 = 140 



it 



n 



1 = 140x9 
12 = 140x9 



12 
85 3 

Sj£5=105 hours. 

\ 
But these 105 hours belong to 10 working days — 

.*. 105-5-10 = 10* hours. Ans. 

(Ex. 32.)— Eight men do a piece of work in 6 days ; in 
what time will 12 men do twice as imxaYit 
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Two operations will be required in this sum. 



Men. Days. 
Time for 8 = 6 

„ 1=6x8 

" 12 — 12" 
4 

5it$=4 days. 

T 

But 4 days is the time for an equal piece of work, 
and the question asks for twice as much work, 
therefore it will take twice as long, 

.'. 4 days x 2 = 8 days. Ant. 

24. Double Rule of Three or Compound Pro- 
portion. — The problems included under this rule are of 
a somewhat more complex nature than those just illus- 
trated. Keduced to their simplest form, however, they 
consist, like Simple Bule of Three, of two parts. 

(a) The statement — consisting of more than two terms, 
all of which are given. 

(6) The demand — containing the same number of 
terms as the statement, all of which are given 
except one, which has to be found. 

25. As many steps are required as there are terms in the 
question. The several terms of the statement are, one by 
one, reduced to unity; the given terms in the demand are 
then introduced, one by one, until a compound fraotion 
is formed containing all the terms. This fraction, when 
reduced, gives the demand. 

26. The following rules must be carefully observed 
(see pars. 12, p. 13, and 20, p. 17) : — 

(a) The statement must be as concise a& igwsftta, srol^ 
two or three words being used. 
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(b) It must be so arranged that the last of the terms 

in it is of the same kind as the required answer. 

(c) As far as possible all the wording must be placed 

before the first term of the first step, and no 
grammatical alteration (except very rarely) is 
afterwards to be made in it. 

27. The following example, reasoned out, shows the 
various steps of the method, and a similar plan will 
resolve all questions of a like character, however many 
terms they may contain. 

(Ex. 33.)— If the wages of 6 men for 3 weeks be £27, 
what will be the wages of 4 men for 5 weeks % 

The two parts of this problem are* — 

(a) statement — the wages earned by 6 men in 3 

weeks is .£27. 

(b) demand — the wages earned by 4 men in 5 weeks. 
Statement : 1st step. — Wages earned by 6 men in 3 weeks =£27. 

Reducing the men to unity ; since 1 man will earn 6 
times less than 6 men, we get — 

£27 
2nd step. — Wages earned by 1 man in 3 weeks = — — 

o 

Leaving this fraction to be afterwards resolved, 
and reducing the weeks to unity ; since 3 times 
less will be earned in 1 week than in 3 weeks, 

we get — 

£27 
3rd step. — Wages earned by 1 man in 1 week=- — - 

Introducing the first term, men, of the demand; 
since 4 men in 1 week will earn 4 times more 
than 1 man in 1 week, we get — 

4th step. — Wages earned by 4 men in 1 Twesfo=- ^ - 



' In a Notes ofLeaaon all the steps should bo reasoned. w&, *»\a/S*-**" 
O 
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Introducing the second term, weeks, of the demand ; 
since 4 men in 5 weeks will earn 5 times more 
than 4 men in 1 week, we get — 

5th step. — Wages earned by 4 men in 5 weeks = 

r ° J 6x3 

Reducing the complex fraction we get — 

3 

$ 2 
6^^^X^x5 =£3x2x5=£30 Am 

Without the train of reasoning the work appears thus 
on the child's slate or paper (excepting, of course, the 
numbering of the steps). 

Men. Weeks. £ 
1st step, — Wages earned by 6 in 3=27 

2nd step. „ „ 1 „ 3=— 

3rd step, or \ 1 t _ 27 

Unity line. \ " " " 6x8 

4th step. „ „ 4 ,, 1 = 



5th step. „ „ 4 „ 5= 



6x3 
27 x 4 x 5 



6x3 

3 

d 2 
6th step. £^x^x5 =£ 3 x2x5==£ 3 A 

*x$ 

28. Arrangement of Work in Compound Pro- 
portion. — The above working, though both clear and 
simple, is, in school, seldom done neatly and tidily. The 
large number of figures at the ends of the lines are a 
cause of great trouble to children and of annoyance to 
teachers, and form one of the chief objections to this 
method of working Double Kule of Three. It therefore 
becomes necessary to resort to an arrangement which 
requires the formation of one fraction onfy, whilst all the 
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steps of the method are plainly indicated. This manner 
of arrangement, now to be explained, has stood the test of 
many years' work in school with unvarying success. 

29. In actual working proceed thus : — 

(1) Make the complete statement, as in the first 

step of the previous example. 

(2) Reduce all the terms before the equality sign 

( = ) to unity, but toithout forming any of the 
fractions expressing their value. 

(3) Introduce, step by step, all the terms of the 

demand, but without forming the fractions ex- 
pressing their value. 

(4) Join all the steps, from the second to the last, 

with a brace (I) on the right-hand side of the 
terms before the equality sign. 

Exercise 33 will therefore appear, up to this point, as 
below : — 





Men. Weeks. £ 


step. — Wages 


earned by 6 in 3 = 27 


» 


„ 1 „ 3 ) 


»> 


„ 1 » If 


a 


„ 4 „ 1 ( 


a 


,, 4„5) 



Now proceed to form the fraction. 

(1) Place an equality sign ( = ) at the point of the 
brace ; in a line with it draw the line separating 
the numerator and denominator of the fraction 
now to be formed, and place the £27 as the 
first term in the numerator of this fraction, 
thus — 

27 



H 
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(2) Take each step, beginning with the second, and, 
according to the reasoning, insert the term which 
is reduced to unity, either as numerator or 
denominator of the fraction, thus — 

27 
2nd step. — Insert the 6 men=— 

r 6 

m* TTntili i Kmri- +h« * waaIth — J *& the t 6 "* 18 of the demand 

cr Unity > JNext tne 6 wee*s- 6 x g j m now ^^ to ^^ 

4to *tep— Next the 4 men~ 27x4 



5tA step — Nejtt the 5 weeks = 



6x3 
27 x 4 x 5 



6x3 



(3) Work out the fraction as before. The complete 
working will therefore appear as below — * 





Men. Weeks. £ 


Wages earned 


by 


6 in 3 =27 


i> a 




1 - 3 ) - 


» >> 




1 >• l(_27x4x5 


» a 




* » *l 6x8 


ti ft 




4»5) 



3 

* 2 
£ ^Xx^x5 =£3x2x5x£30 ^ 

*x$ 
% 

(Ex. 34.) — If 13 men earn £30 in 14 days, how much 
will 16 men earn in 10 days at the same rate 1 

The first stage of the work will be as follows : — 

Men. Days. £ 
Wages earned by 13 in 14 = 30 



w 


t9 


1 „14 


» 


n 


1„ 1 


» 


>» 


16 „ 1 


n 


tt 


16 „ 10 



*■ In Appendix L, p. 108, tho sums are worked alternately by this method 
and by the plan adopted on p. 84. Some teachers prefer the longer method 
to this shorter one. 
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Forming the fraction, as the reasoning indicates, and 
reducing, the working appears thus — 

Men. Days. £ 
Wages earned by 13 in 14 =30 

1 „ If , 30x16x10 
„ 16 „ 1( 13x14 
» 16 „ 10 ) 

£Mxl6xM £30x80 = *2400 =£26 7& ^^ ^ 
13 x \% 91 91 

7 

(Ex. 35.) — If 4 horses eat 3 bushels of oats in 9 days, 
how many bushels will 17 horses eat in 10 days? 

Horses. Days. Bushels. 
Bushels eaten by 4 in 9 =-3 

1 O 



„ 1 „ If 3x17x10 
» 17 „ 1( 4x9 



tt 

" » 17 „ 10 

5 

^^§=^ = 14* bushels. Ans. 
2 3 

(Ex. 36.) — If the carriage of 1 ton for 8 miles be 
£3 16s., what will be the charge for 4 tons for 12 miles ? 

Tons. Miles. 
Carriage of 1 for 8 =£3 16s. 

» } " }) £3 16s.x4xl2 
„ 4 „ 1 > = 



., 4 „ 12 ) 8 

6 
£3 16s.x^x^ =j£3 lgBtX6= £22 16s. Am. 



The reasoning in the second and third steps requires 
careful attention. 

(Ex. 37.) — Seven men can build a wall in 20 days, 
working 8 hours daily ; how long will 4 men be in build- 
ing it, working 10 hours daily 1 
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The reasoning in the second and third steps requires 
careful attention. 

Men. Hours. Days. 

Time for 7 working 8 =20 



1 


a 


8 


1 


» 


1 


4 


tt 


1 


4 


»t 


10 



20 x 7 x 8 



tt 

it 

tt * „ n 4 x io 

it 

2 2 

Jfcl£$=2x 7x2=28 days. Arts. 

(Ex. 38.)— If the wages for 6 men for 6 days be £9, 
what will be the wages of 15 men for 21 days? 

Men. Days. £ 
Wages for 6 for 6 =9 
1 ,, 6) 
„ 1 „ If _ 9xl5x21 

tt 15 „ 1 1 6x6 

» 15 „ 21 ) 

*j x 15 x ^ £ 3 x 15 x 7„ £ 315 =£78 A 

$x$ 2x2 4 

2 2 



(Ex. 39.) — If 12 horses plough 888 acres in 6 days, 
how many acres will 20 horses plough in 2 days ? 

Horses. Days. Acres. 
Acres ploughed by 12 in 6 = 888 

tt tt -*• » 6 J 

„ „ 1 „ 1 f _ 888x20x2 

tt tt 20 „ If 12x6 

tt tt 20 „ 2 ; 

74 

&&&x20x5j 74x20 1480 , OQ1 A 

-£S1_ — -_ 3=: — — =——-=493* acres. Ans. 

\%x§ 3 3 s 

3 

(Ex. 40.) — What will it cost to keep 3\lotto& tot Yflii *. 
Xear, if 4 horses for 3 months cost £30 "Via. Mul 



it 


1 


n 


3 


>9 


1 


n 


1 


y* 


3 


a 


1 


tt 


3 


» 


6 
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Horses. Mentha. 
Cost of 4 for 3 =£30 12s. 6d. 

_ £3012g. 6d.x3x6 
4x3 



5? 

£80 12s. 6dL x 3 x q _ £30 12s. 6d. x 3 _ £91 17b. 6d. 

\x$ 2 2 

2 

=£4518s.9cL Ans. 



(Ex. 41.) — What ought the sixpenny loaf to weigh, when 
wheat is 60/- a quarter, if the eightpenny loaf weighs 
31bs. when wheat is 54/- a quarter? 





Penny. 




Shillings. 


lbs. 


Weight 


of 8 loaf with wheat at 54 


= 3 


9* 


1 


» 


„ 54) 




99 


1 


99 


» }{ 


_3x54x6 


n 


6 


n 


1( 


8x60 


99 


6 


99 


„ 60) 





27 3 
$xftx$ _27x3_81 , lb A 

-^W 2^20 40 -^ lbB - Ans - 
\ 20 
2 

This sum (and the following one also) should be care- 
fully noted. Incorrect reasoning in the third 
step almost invariably leads children (and often 
pupil-teachers) to place the 54 in the denomi- 
nator, and, as a consequence, the 60 becomes a 
factor in the numerator. It is manifest, how- 
ever, that if wheat is only Is. a quarter, the 
baker can afford to let you have a larger loaf 
than when it is at 54s. per quarter. The state- 
ment, too, is an awkward one to make. It 
might be written thus : — 

Shillings. "PexcKj. Vd». 

With wheat at 54 weigU oi * \o*i=^ 
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(Ex. 42.) — If 400 soldiers eat 4 barrels of flour in 8 days, 
in what time will 600 soldiers eat 9 barrels ? 

Soldiers. Barrels. Days. 
Time for 400 to eat 4 =8 
1 „ 4) 
„ 1 „ 1 f _ 8x 400x9 

» 600 » M 4x600 
„ 600 „ 9) 

2 2 3 

^W^=2x 2x3=12 days. Ant. 

(Ex. 43.) — If 3 men can reap 8 acres of wheat in 2 
days, how long will it take 5 men to reap 20 acres at the 
same rate 1 

Men. Acres. Days. 
Time for 3 to reap 8 =2 

« 1 » 8 ) 

» 1 » 1 ( _ 2x3x20 

» 6 >• 1 i 8x5 

„ 5 „ 20) 

^^§=3 days. Ant. 
Sx$ 

(Ex. 44.) — If 8 men reap a field of 6 acres in 3 days, in 
how many days will 6 men reap a field of 9 acres 1 

Men. Acres. Days. 

Time for 8 to reap 6 =3 

» ! » 6 ) 

„ 1 „ If _ 3x8x9 

» 6 » 1 I 6x6 
» 6 „ 9) 

2 
* 3 

l£l£$=6 days. Ant. 

(Ex. 45.) — If 20cwt. be carried 50 miles for £5, what 
will be paid for the carriage of 40cwt. for 100 miles ? 
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5x40x100 
20x50 



2 2 

£6x Jt x K ^=£5x2x2=£20. Ami 



(Ex. 46.) — If 800 soldiers consume 5 sacks of flour in 
6 days, how many will consume 15 sacks in 2 days? 

Sacks. Days. Soldiers. 
Soldiers to eat 5 in 6 =800 

» » 1„1| __ 800x6xl5 

m » 15 „ l{ 5x2 

„ „ 15 „ 2 ) 

3 3 

JM0 x $ x^j = 800 x 3 x 3 = 7200 Boldiers . Antt 

Notice the reasoning in the second and third steps. 



(Ex. 47.) — If J660 support 8 persons for 4 months, 
how long ought £15 to maintain 6 persons at the same 
rate? 

£ Persons. Months. 

Time for 60 to support 8 =4 

1 ,, 8) 

„ 1 „ 1 f , 4x8x1 5 

» 15 „ 1( 60x6 

15 „ 6) 

4 

*L***J^ = I month = 1 J month. Ant. 

« 3 

(Ex. 48.) — If 8 horses can be kept for 6 weeks for £12, 
what sum of money ought to keep 16 horses for 2 weeks \ 
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Horses. Weeks. & 
Cost of 8 for 6 =12 
„ 1 „ 6 ) 

„ 1 „ If , 12x16x2 
» 16 „ 1( 8x6 

„ 16 „ 2) 
2 2 
£! ^x^x2 g=£2x2x2=£8 Ane 

(Ex. 49.)— If 16 horses eat 96 bushels of corn in, 42 
days, in how many days will 7 horses eat half as much ? 

Half as much = 96 -f 2 = 48 bushels. 
Horses. Bushels. Days. 
Days for 16 to eat 96 = 42 

1 „ 96) 
„ 1 „ If _ 42x 16x48 

», 7 „ if 96x7 

7 „ 48) 

^^i?=48days. Arts. 

The second term in the fifth step might have been 

96 
stated thus — — , and the fraction formed as 

below : — 

Horses. Bushels. 6 8 
Days for 7 to eat ??=^ii|ii|§=48 days. Ans. 

(Ex. 50.) — If 12 horses in 5 days draw 44 tons of stone, 
how many horses will draw 8 times as much, the same 
distance, in 18 days? 

Eight times as much= 44 x 8. 

Tons. Days. Horses. 
No. of horses ) ,, A . K « 
todraw $ 44 m 5 = 12 

1 . 

1 „ 1 f 12 x 5 x 44 x 8 




„ (44x8) „ If 44x18 

„ (44 x 8) 

2 
^x5x^x8 = 2x5x8 = 80 =WYiOT ^ t Am 

3 
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Notice the new term in the fourth step. There is 
no need to multiply the 44 and 8 together. 
The answer should properly be 27 horses, as f 
of a horse is an impossible thing. Children are 
often puzzled with answers like this. 

Where space is limited in width, the above way of 
arranging the statement line is very convenient. 

(Ex. 51.) — If 6 bars of iron 4ft. long, 3in. broad, and 
2in. thick, weigh 2881bs., how much will 15 weigh, each 
6ft. long, 4in. broad, and 3in. thick? 



Bars. Feet. Inches. Inches. 



lbs. 



Weight of 6 each 
1 



» 
n 



1 
1 
1 

15 
15 
15 
15 



long, 3 broad, 2 thick = 288 



6 
6 

a 



it 

» 
tt 
it 
it 
it 
ii 
ti 



3 
3 



a 
it 
»t 
tt 
tt 
a 
it 
tt 



2 
2 
2 
1 
1 
1 
1 
3 



it 
tt 
tt 
tt 
a 
» 
tt 
n 



>- = 



288 x 15 x 6 x 4 x 3 
6x4x3x2 



144 

S^xl5xSx^x^ =144xl5=21601b ^ = 19cwt lqr ^ Ang 

Or, since the weights will be in proportion to the 
cubical contents of each bar, the steps may be 
shortened, and the question worked as a simple 
Rule of Three, thus : — 

(4ft. x 12in. x 3in. x 2in.) x 6 = cubical contents, in inches, of 6 bars. 
(6ft.xl2in.x4in.x3in.)xl5 = „ „ „ 15 „ 



Cubic inches. lbs. 
Weightof (4 x 12x3x2x6) = 288 



288 



M 



tt 



(6x12x4x3x15)= 



4x12x3x2x6 

288 x 6 x 12 x 4 x 3 x 15 



144 



4x12x3x2x6 



^4||^ to* 
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30. Problems Involving Vulgar Fractions.— If 

the children have had a fair amount of practice in the 
reducing of compound and complex fractions (see par. 
15, p. 15; and par. 22, p. 26), they will have little 
difficulty in working problems such as the following : — 

(Ex. 52.) — If $ of a ton of coals cost 4/-, what is the 
value of £ of a ton % 

Tons. Shillings. 

Cost of ? =4 

1 4 



And 



a 



t> 



a 



9 " 2 

|(orlton) = t^=2x9 = 18/- 

3 _ 18x3 

4 ~ 4 

9 
1^=27 =13/6. Ans. 

2 

In practice the second step in the above working 
may be omitted, for it is evident that if 

I=f, and •-**•, 
9 2* 9 2' 

the last fraction can be obtained at one opera- 
tion, thus — 

o 

Cost of - tons =4 shillings 
y 

9 _4 

" 9 " "IP 
9 

and this complex fraction is simply 

4 

1,4x9 
2 2 
9 
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as before. The second and third steps are there- 
fore reduced to one step only, and the working 
appears in this form : — 

Tons. Shillings. 



Cost of 


2_ 
9~ 


=4 








4 


» 


1 = 


_4 

"2 


/Or, at teacher' 
\ discretion 


■)• 


i 

"2 






9 








9 




3. 
4 


'4 

2 




(Ditto) 




ix? 
14 


>» 


2 






9 








9 



4x 3 4 ?. 
—J-ili ^3x9 27 = 13/6 An8 

2 2 = ^x2 2 ' 

9 9 

(Ex. 53.) — If 15f yards cost 12J shillings, what will 
4£ yards cost ? 

Yards. Shillings. 
Costof 15f=12J 



154 



37 x 29 4 



,, 12jx4f 

" * ioT" 



3 <^_ 37x29x$ _4292 o /Q , H 3/9*+^ 4 n * 

"l2r""3x^xl26-il25 -3/9T7t ° r 3/9f+ *' 4n * 

(Ex. 54.)— If 3f lbs. of tea cost 10/4, what will 13 Jibs, 
cost at the same rate 1 

lbs. 
Cost of 3} = 10/4 

1 = 10 / 4 
99 ~3f 

1 o 1 _10/4xl3f 

„ LOt g| 

10/4 m 6/2 37 
1 * 3 =W xWx^ = 5jf2xj7 = £911s.2d. 8=£1 

15 $x\Jj 5 5 * * 

T $ 5 

1 Or=£V A3*. «^u A**. 
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(Ex. 55.) — My uncle left me £ of an estate. I sold £ of 
my share for £1250 ; what was the value of the estate 1 

I of ? of the estate =4x§=l 
6 4 §48 

2 

Estate. £ 

Value of -=1250 
8 

,1250 

8 

£1250 
1 



8 



.=£1250x8=£10,000. Ans. 



(Ex. 56.) — What must be given for 3£cwt of ooal, if £ 
of a ton cost 7/9 1 

|t«-|x»=«»«wt 7/9=7*,. 

Cwt SMI. 

Costof-l°=7i 
7 

" X 60 



" * 60 



31 7 

i 2 31x7x7_1519_o/ 1 ». • Ana 

-60- = 47603r2 = l80- =3/lf+TV AM - 



(Ex. 57.) — How much tea can I buy for £1 15s. 8Jd., 
when I pay 14/- for 4|lbs. 1 
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14/-=168<L £115s. 84d. = 428*L 

Fence, lbs. 
Pounds of tea for 168 =4£ 



»> 



a 



H 



168 
428f=i*- x428 * 



168 



24 v 1715 
6" 
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168 
1 



* 



(Ex. 58.) — If ^ of a wall is built in 26 days by 8 men 
working 9 hours a day, how much will be done by 12 
men and 5 boys in 8 days, working 10 hours a day, if 
two boys do as much as one man ? 



5 boys = - = 2J men .'. 12 men + 2) men = 14* men. 

A 



Hen. 



Hours. 



Days. 



I -^ b ^J8world n g9perd» y in26 -£ 



n 
tt 



1 

1 

14J 

14* 

14* 



9 
1 
1 

10 
10 




~xl4ixl0x8 
8 x 9 x 26 



3^ 29 10 8 5 

13 X 2 X 1 X 1 _ $x29xyix3 , 29x5 _ 145 An§ 

8 v 9 v 26 13x5^x^x^x26 13x3x26 1014* 

1 IT 3 



(Ex. 59.) — If 8 men can dig a trench 100ft long, 3ft. 
broad, and 4ft 6in. deep in 9 days, how many will be 
required to dig a trench 80ft long, 5ft broad, and 2ft. 
deep in 5 J days 1 



48 
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4ft Bin. = 4i feet. 
Feet. Feet. Feet. Days. 

ST4 i 10 ° long ' 3 broad> * 4 deep fa 9 



Hen. 
= 8 



» 
n 

99 
99 
99 
99 

V 

91 



1 


- 3 


1 


„ 1 


1 


M 1 


1 


» 1 


80 


» 1 


80 


„ 5 


80 


„ 5 


80 


„ 5 



i 



2 
2 



2 9 



8 80 5 _ _ 
rx^x-x-x- w 

1111 l _$x 

loo 



19 
11 
19 
11 
19 
» 
11 
11 



9 

9 
9 
1 
1 
1 
1 
5JJ 



8x80x5x2x9 
100x3x4£x5i 



3 9 16 
12 3 



men. .An*. 



xSjx2x$x$x$ _q 

1 12 3 \ % 

This problem might have been worked like Ex. 51, 
by stating the cubical contents dug by each set 
of men thus — 

C. feet. Days. 



Men to dig (100 x 3 x 4J) in 9 



n 
it 

19 

it 



1 
1 

(80x6x2) 



ii 



i» 



9 
1 
1 



Men. 
= 8 

8x80x5x2x9 
~100x3x4£x5* 



31. Problems Involving Decimal Fractions — 

Excepting in cases where recurring decimals enter into 
the given data, it will rarely be necessary to reduce 
decimal fractions to vulgar ones before proceeding with 
the formation of the fraction which represents the answer. 
The placing of the decimal point in multiplication and 
division requires to be thoroughly understood. 

(Ex. 60.)— If 3251bs. of tea cost 9-75 shillings, what is 
the value of 4'451bs. ) 

Lbs. Shillings. 
Cost of 3-25 = 975 
x 975 



ii 



M 



4*45 = 



8 



3 25 

975 x 4'45 

3'25 



**^^= 4'46 xSBhU. = 1*1$ ^{=\%h *"*< 
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(Ex. 61.)— If 29*21bs. of ginger cost £4*33, find the 
cost of 50-231bs.? 

Lbs. £ 
Cost of 29*2 = 4-33 

4-33 



1 = 



29-2 

4*33 x 50-23 



„■ 50-23 = — 

29-2 

£4 ' 33 2 X 9 5 2 ' 23 = ^ 21 29T = m484+==£7 8fl * 11 id. + -464... Am. 

(Ex. 62.)— If 21bs. of sugar cost '086 of 12/-, what is 
the value of *0625cwt. % 

•086 of 12/- = -086xl2/- = l-032a. 
•0625cwt. = -0625 x 112 = 71bi. 



lbs. 


shil. 




Cost of 2 = 


= 1-032 




„ 1 = 


.1-032 
2 




.. 7 = 


.1-032 x 


7 



2 



•51« 
1-flfcfc x 7 
— j> — = -516 x 7 = 3-«12/- = 3/7-344 = 8/7 J + '376. Ant. 

(Ex. 63.) — If 17fyds. lace cost £2*56, how many yards 
will 13 J guineas buy? 

By vulgar fractions — 

£2-56 = £2tf. 13{guin. = £14^. 

£ yds. 
Yards for 2^ = 17| 

m 



1=— - 

a * on 

ti-i — 



'T5 

14tttt- ^ 
88 2331 ii $ 

5 X 160 ^x2331x%$ 25641 

64 " V x W x64~ 256 -^tW^- 
25 ft 

4 

= lOOy da. Oit. &\^. -V ^*- 
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Or by decimal fractions : — 

17iyds. = 17*6yds. 13j*uin. =£14-5687*. 

£ Yd*. 
Yards for 256 = 176 

17-6 
» 1 ~ 256 

» ^'56875= ^56 

l'l 

\\'$x 14-56875 16-025625 , AA „ A , Mftr , 
frjft = —^6 = 10016015625yds, 

•16 or 100yds. Oft. 5 Jin. + Ant. 

32. Complicated Problems.— The following are 

examples of somewhat more difficult problems, requiring 
closer reasoning than those which precede them. They 
will be especially useful and interesting to Pupil Teachers 
as showing the varied application of the Method. 

(Ex. 64.) — A house is assessed to the poor rate at f£ of 
its annual rental. If an assessment of 1/6 in the £ 
amounts to £2 10s., what is the rent? 

£2 10 = 600d. l/6 = 18d. 

Then 600d-=-18d. = number of pounds the house is assessed at=£33 s > . 

£ 

Value of ?? of rent = 33 J 
27 * 

1 _33i 



» KZ tt 



27 " 20 

27 _ 33|x27 

" 27 " 20 

£ 3Ji>^ = £ 100^7 = £ 2700 =£45 
20 20 x 3 60 

(Ex. 65.) — The expense of carpeting a room was £1 1 5s., 
but if the breadth had been 3 feet less than it was the 
expense would only have been £9. "Findi \\& Ymbfttib. <aii 
the room. 



COMPLICATED PROBLEMS. 51 

By the question a difference of 3 feet more in breadth causes an 
extra expense of £11 5s. -£9 = £2 5s. 

£2 5s. = 45s. £11 5s. = 225s. 

ShiL Feet 
No. of feet in breadth coating 45 = 3 

i= 3 



tt n 



it it 



225 = 



45 
3x225 
45 



5-r- =15 feet broad. Am. 

\§ 
15 

(Ex. 66.) — An officer receives £17 6s. 6d. pay for one 
month, the Income-tax of 3d. in the £ for the previous 
quarter having been deducted from it ; find his income. 

One month's pay=^ income. 
Income-tax for a year= T £ ir of income. 
Income-tax for 3 months = J of ^hr °* income = J x -^7=^^. 
/. *fa income -3^= part of income left after deducting tax. 
80-3 77 



» it it 



960 ~960 

77 
Value of -^- of income =£17 6s. 6d. 
960 

J^ ^ £17 6s. 6d. 

" 960 " 77 

960 __ £17 6b. 6d. x 960 

" 960 " 77 

£17 6s. 6d. x 960 £16632 _ ^ fl Ans 

77 "" 77 

(Ex. 67.)— If Fanny can write 9 lines while Mary 
writes 14, and Mary can write 7 while Kate writes 9, how 
many ought Kate to write in the time that Fanny writes 
30? 

In order to see plainly what has to be done, first arrange the terms 
of the question thus — 

Fanny. Mary, "SaW 

9 = 14 

7 = * 
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(a) The question is first to find out how many Kate would write 
in the time that Fanny does 9 and Mary 14 lines. 

If 7 of Mary's = 9 of Kate's 

Then 1 „ = ? 

And 14 „ = l^i „= 18 lines. 

(6) The question now becomes, if 18 of Kate's lines =9 of Fanny's, 
how many will equal 30 of Fanny's ? 

If 9 of Fanny's = 18 of Kate's 
Then 1 „ = I? „ 

And 30 „ = ^5?„ = 60 lines. Ant. 

The above method of arranging the work is applicable to all sums 
of this class. Though rather long in working, the reasoning is easily 
understood by children, especially if the new terms are inserted thus. 



Fanny. 


Mary. 




Kate. 


9 


14 


— 


[18 (a)] 




7 


= 


9 


. 30 




= 


[60(6)]. Ant. 



(Ex. 68.) — Divide 56 into three such parts that when 
respectively divided by 3, 4 and 5, the quotients may be 
in the same proportion as 6, 7 and 8. 

First multiply the divisors by their respective proportional num- 
bers to get them proportionate. 

3x6 = 18 ) 

4 x 7 = 28 > = 86 : the parts into which 56 must be divided. 

5x8 = 40) 

(a) If the proportion for 86 parts=18 parts 

then „ 1 „ =1? „ 

' " 86 " 

^d „ 56 „ = ^*?=11|£. Am. 

oo 

(b) If the proportion for 86 parts = 28 parts, 

28 
then » 1 » =£- 6 „ 

and „ 56 „ =^-^=\*\V W 
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(c) If the proportion for 86 parts = 40 parts, 

40 

and „ 56 „ = *2|A 6 = 26 1 V -4n* 

oo 

Proof. Total of Answers a, b, and c= 56 



(Ex. 69.)— A trench 920 feet long, 17 feet wide, and 10 
feet deep has been dug by 7 men and 2 boys. It could 
have been done in the same time by 6 men and 5 boys. 
What length of trench 15 feet wide, and 12 feet deep, could 
have been dug by 5 men and 3 boys in half the time ? 

First reduce the men to boys. 
7 men + 2 boys = 6 men + 5 boys 
or 7 men - 6 men= 5 boys- 2 boys 
i.e., 1 man = 3 boys 
.*. 6 men + 5 boys= (6 x 3) + 5 = 23 boys 

and 5 men + 3 boys= (5 x 3) + 3 = 18 boys. 

Boys. Feet. 
Length of trench (17ft. by 10ft) dug by 23 = 920 

( 1ft. „ 1ft) „ 23 ) 
„ ( 1ft. „ 1ft.) „ If 920 x (17 x 10) x 18 

(15ft „ 12ft) „ If- 23 x (15x12) 
„ (15ft „ 12^) „ 18 ) 

20 

^Q 2 $ 

But the 5 men and 3 boys are only at work half the time, 

.*. 680 -f 2 = 340 ft. Ans. 

33. Simple Interest. — Interest is money which is paid* 
by a borrower of money, for tlie use of the money he borrows* 
All problems in Simple Interest are but examples of Rule 
of Three, either Simple or Compound, under another name. 
If worked out according to the Unitary Method, children 
will have no difficulty in understanding ^taaX. \* x^n^xa*^ 
under the various forms in which. t\ifcfcfc c^^e&vsfc& «t^ 
presented. 
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34. After the explanation of the technical terms, simple 
interest, rate per cent, per annum, principal, and amount, 
children will easily see that the two following sums are 
identically the same, and that the special phraseology 
alone is the cause of the apparent difference. 

(a) What must I pay for the rent of 250 acres for 5 
years, if I pay £5 for the rent of 100 acres for 1 year? 

(b) What must I pay for the use of £250 for 5 years, 
if I pay £5 for the use of £100 for 1 year; or, in other 
words, 

Find the interest on £250 for 5 years at 5 per cent per 
annum. 

The statement, when the interest has to be found, is 
always — 

Interest on £100 for given time = so much. 



(Ex. 70.) — Find the simple interest on £85 for a year 
at 5 per cent. 

& Tear. £ 
Interest on 100 for 1 = 5 

' " 100 

«. t 5 x 85 
85 " 1 =^00 

4 

When the Interest for one year only has to be found, 
the year column may be omitted and the state- 
ment be made thus — 

Interest on 100=5. 
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In these cases the problem is one in Simple Rule of 
Three. If more than one year enters into the 
demand, the question then becomes an easy one 
in Compound Rule of Three, the number of 
years always being the second term in the 
statement line. 

(Ex 71.)— What is the interest on £267 for 4 years at 
5 per cent ? 

£ Tear. £ 
Interest on 100 for 1 =5 

" «*! " } ) 5 x 267 x 4 

n 



)* 




100 



5 

(Ex. 72.)— What is the interest on £964 15s. for 6 
years at 4 per cent 1 

£964 15s. = £964|. 
£ Year. £ 
Interest on 100 for 1 =4 

" 9841 " 1 ( - 4x96 *i x6 

;; 964 ;; 6 ( ioo 

i 3859 6 3 

*1 x 4 x l £*x3859xfi £11577 „„.,,„ „.. . 

I 50 Arts. 

(Ex. 73.)— Find the interest on £2368 10s. for 4£ 
years at 4£ per cent. 

£2368 10a.=£2368i. 
£ Tear. £ 

Interest on 100 for 1 = 4J 

;; 2368j ;; \ 1 ^xam^ 

„ 2368J „ 4J ) 100 
9 4737 9 
£ 2 x ~"2~ x 2 _ „ 9 x 4737 x 9 J2633x9_ 383697 
100 £ 2x2x2xl00~ £ fcxlW ~ Sfofo 



= £479 12ft,5a.*\tj**^Y *»* 
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(Ex. 74.) — Required the interest on £768 9s. 6d. for 
9 \ years at 3 J per cent. 

£ s. d. Year. £ 
Interest on 100 for 1 = 3£ 

;; 768 9 6 ;; I I ^h******** 

„ 768 9 6 „ 9J ^ 10 ° 

£ 3jx£768 9s. 6d. x 9£ = £23726 13s. 3jd. = £2375a 3gd > + jft ^ 

(Ex. 75.) — Required the simple interest on £460 12s. 6d. 
for 2 years and 4 months at 5 per cent per annum. 

£460 12s. 6d. = £460g. 2 years 4 months=2£ years. 

£ Year. £ 

Interest on 100 for 1 =5 

;; 46oi ;; \ I = ^m^i 

„ 460£„ 2\\ 10 ° 

5 3685 7 737 

£ l x 8 x 3 _ £ ^x^W = £ 737 x 7 _ £ 5159 
100 8x3x^$ 8x3x4 96 

T W 

4 =£53 14s. 9id. Arts. 

(Ex. 76.) — Find the simple interest upon £41 13s. 4d. 
for 8 months at 4 J per cent 

£41 13s. 4d. = £41J 

£ Months. £ 
Interest on 100 for 12 = 4 J 

1 „ if 4JX41JX8 

» 41| » 1 ( " 100 x 12 

41| „ 8) 

«9 125 8 $ $ 

£ 2*1T X 1- 3x125x5 _,12j_^ Km 

100 12 " ^x^xlOOx^- ^lOO - * 1 D8, An *' 

X X T \ 

(Ex. 77.)— What is the amount of £^ \**. 1^ *st 
lO^yeajJt at 4§ per cent? 



THE THREE PER CENTS. 57 

First find the interest ; then, interest for the given 
time plus the original principal is the amount. 



£ 8. d. Year. £ 

Interest on 100 for 1 = 4§ 

1 „ 1 ) 4 « 

968 16 7 „ 1 Y = 5121 

968 16 7 „ lOi) 



£968 16b. 7d. x 10J 



100 
£4£ x £968 16s. 7d. x 10£ £45928 lis. l|d. nirrt r e1 ^ 

loo ~ = Too =£m 5 *' 8id * + 

/. amount=£968 16s. 7d. + £459 5s. 8Jd.=£1428 2s. 3Jd. Ant. 

(Ex. 78.)— What is the amount of £864 for 120 days 
at 4 J per cent per annum 1 

£ Days. £ 
Interest on 100 for 365 = 4J 
„ 1 „ 365 ) 

„ 1 „ If _ 4£x 864x120 

„ 864 „ 1( 100x365 

» 864 „ 120 ) 

6 

432 ^ 
/^W X W 432x6x9 23328 

25 73 
Amount=£864 + £12 15s.7id.+ 1 &V=£876158. 7|d.+^. Ant. 

35. The Three per Cents. — The greater part of 

Government securities, in which so many people invest 
their money, bears interest at 3 per cent per annum, paid 
half-yearly. In calculating the interest for half a year, it 
is generally best to halve the principal and then calculate 
as for a year; or, find for a year and then halve the 
answer, 

(Ex. 79.)— Find the simple interest on £2360, for half 
a year, at 3 per cent per annum. 



* The formation of f from 4J, and its arraTigemex^ ^ \^x^ ix^c^ovv ox «*»• 
operation, ought by this time to be sufficiently tanrittax \»o \fcft <2c&sx«a> -*» 
neither occasion difficulty nor be a source oi errox. 
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Half principal=£2360-f2 = £1180. 

£ Year. £ 

Interest on 100 for 1 = 3 

i i= ± 

» x » x 100 

3x1180 

• 1180 » 1= -ioo- 

"Too-- £ loo ==£358a - Ana ' 
36. Calculation of Rate, Time, and Principal— 

In addition to the simple case of calculation of Interest at 
a certain rate and for a given time, there are three other 
cases which require attention. 

(1) Calculation of Rote per cent ; Principal, Amount, 

(or total Interest) and Time being given. 

(2) Calculation of Time ; Principal, Rate and Amount 

(or total Interest) being given. 

(3) Calculation of Principal ; Amount (or total 

Interest) Rate and Time being given. 

(Ex. 80.) — In two years £250 put out at simple interest 
amounts to £302 10s. What is the rate per cent per 
annum! 

Here the demand ife the rate of interest on £100 for 
1 year. 

£302 10a. - £250 =£52 10s. = interest for 2 years. 

£ Year. £ 
Interest on 250 for 2 = 52£ 

" i " ?l _52Jxl00 

" ioo : i \—sszr 



n * vw » 



f^ ;=^ 5 =«0J percent. 1«. 
10 



« Sm Note to Bx. 16. 



CALCULATION OP RATE, TIME, AND PRINCIPAL. 59 

(Ex. 81.) — The interest on £475 for a year amounted 
to £17 2s., what was the rate per cent. 1 

£17 2s.=£l7tV. 
£ £ 
Interest on 475 = 17tV 

i_ 17 ^ 
» 1_ "475 

ioo = 17 * xlo ° 

2 

£i7*xioo m*W is .„. pr . , 

(Ex. 82.)— If £880 amounts to £899 5s. at simple 
interest for ^ of a year, find the rate per cent, per 
annum. 

Here we may first find how much interest £880 gains 
in a year, and then the rate by another operation. 

£899 5s. -£880 =£19 5s. =£19|= interest on £880 for & of » J 6 ** 

Year. £ 
Interest for ^f = 19 J 

19J 



1 = ^ 
77 11 3 



X "A 



£1 W - £± = £^*ff=£38 interest on £880 for 1 year. 
7 7 **X 



12 12 
Then— 



£ £ 
Interest on 880 = 33 

33 



ii 



» 



1 = 



100 = 



880 
33 x 100 



880 
5 
3 14 




« 
4 
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Or, by a neater method at one operation — 

£ Year £ 
Interest on 880 for ,**' =19 J 

" * » A j> iQ^ x lop 

;; ioo ;; i( ^^^ 

77 100 \\ 5 3 

"T 12 « 

4 

(Ex. 83.) — In what time will the interest on £360 
amount to £144 at 5 per cent per annum ? 

Here we may first find how much interest £360 gains 
in a year, and then, by a second step, find the time. 

£ £ 
Intere3t on 100 = 5 

i= 5 



» A 100 

o ^ A 5 x 360 
360= ' _ 100~ 



18 
£S[xj$§ 



= £18 



Then— 



£ Year. 

Time to gain 18 interest = 1 

i =i 

144 =i^- 4 

» - 1 -" >* — i8 

1 x 144 n 

— t« — = 8 years. Ans. 

Or, briefer — 

Since £18 ia gained in 1 year, £144 \s gpoufc&m £\A\-V £\S>= 

8 years. Ans. 
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Or, by a neater method at one operation — 

£ £ Year. 

Time for 100 to gain 5 =1 

1 „ «) 

» 1 » l( _ lx 100x144 

„ 360 „ 1( 5x360 

„ 360 „ 144) 

1x1^x144 144 
% ^x^q =-jg" = 8 years. An*. 

18 



(Ex. 84.)— In what time will .£225 amount to £256 10s 
at 3 J per cent per annum, simple interest % 

£256 10s. -£225 = £31 10s. = £31J the amount of interest to be 
obtained at 3J per cent per annum ; then by Compound Proportion — 

SL £» Year 

Time for 100 to gain 3J = 1 

a 1 » %h) 

» 1 » ! ( _ lxl00x31j 

t, 225 „ 1 ( 3Jx225 

„ 225 „ 31J) 

IxlOOxSl^yxixg A ^ 

3jx225 X x ^ x $ 

(Ex. 85.)— In what time will £250 double itself at 2| 
per cent per annum simple interest 1 

To double itself £250 must gain £250 as interest ; 
therefore, by Compound Proportion — 

£, £, Year. 

Time for 100 to gain 2J =1 

a 1 a %2 ) 

„ 1 „ 1 I _ lx 100x250 

a 250 a 1 ( 2*x250 

„ 250 „ 250 ) 
1x100 xtyijQ 100 ,~ . A<na 
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(Ex. 86.) — What principal will amount to £1000 in 5 
years at 5 per cent per annum 1 

By one step we must find the amount of .£100 for 
the given time at the given rate, and then, 
knowing the principal from which this amount 
arises, we can find the principal demanded by 
the question. 

Interest on 100 for 5 years @ 5% =£5 x 5 =3 £25. 
/.Amount of „ „ ,, =£100 + £25 = £125. 

£ £ 

Principal from which 125 amounts = 100 

100 



1 



1000 



125 

100 x 1000 



125 

8 

£100 *^=£100x8 = £800. Am. 

(Ex. 87.) — What sum will amount to £580 in 4 years 
at 5 per cent per annum?' 

Interest on £100 for 4 years @ 6% = £5 x 4 = £20. 

/.Ajnountof „ „ „ =£100 + £20 = £120. 

£ £ 

Principal from which 120 amounts = 100 

100 



w » *■ ii 



120 

100 x 580 



680 " 120 - 

5 290 

3 

37. Compound Interest.— Compound interest is 
money which is paid, not only for tb& use of the sum 
lent, but also for the use of the intereat om Vta&fc tram *&'-& 
becomes due. 
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38. All compound interest problems resolve themselves 
into finding the interest for each separate year during a 
certain number of years, the principal, on which this 
interest is calculated, being increased, each year, by the 
amount of interest gained in the previous year. The 
" Method of Unity " can therefore be easily applied in 
every case. 

39. When the calculation is for a considerable number 
of years, the working becomes somewhat cumbrous, and 
though it may be greatly shortened by the use of decimals, 
as shown in Example 886 (p. 65), the method exemplified 
in Example 89 (p. 66) is much to be preferred in ordinary 
working, when it can be applied. 

(Ex. 88.) — Find the compound interest and amount of 
£1 650 for 3 years at 5 per cent per annum. 

( a) Here the interest for each of the three years must 
be found separately, the total amount of interest 
being the sum of the three results. 

Interest on 100 = 5 

i=A 

100 

„ 1650= gx1650 
' 100 

165 
£ * x WW = £^ = £S2 10b. Interest for 1st year. 

2 

£ ■. 

1650 Original principal. 

82 10 1st yeai'B intetea^,. 



1732 10 2nd year's pimcv^V 
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£> s. £ 
Interest on 100 = 5 

- ' °=m 

i7qo 1A _5x£l732 10s. 

» 1732 10 loo — 

£j[x£1782 Mi . £1782 Mb. ^ Interest for 2nd year. 

VW 20 J 

20 

& s. d- 
1732 10 2nd year's principal. 

86 12 6 2nd year's interest. 



£1819 2 6 3rd year's principal 



£ 8. d. £ 
Interest on 100 = 5 

1 = 



» - - w ~100 

,«,* « „ 5 x £1819 2s. 6d. 
„ 1819 2 6 = m 

£^x£1819 2B.6d £l8l9 2s.6d. = £90 

^q 20 2 J 

20 

£ s. d. 
Then— 82 10 1st year's interest. 

86 12 6 2nd 



90 19 1£ 3rd 



» 



» 



260 1 7J Total interest. 
1650 Original principal. 



£1910 1 7\ koiQ\u&. Atv%, 
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(b) Using Decimals in the same example and 
noting, from the formation of the fractions, that, 
to find the interest of a certain sum at a given 
rate per cent, we multiply by the rate and divide 
by 100, the work is much simplified. To divide 
by 100, move the decimal point two places to the 
left. 

Interest on 100=5 



» 



i) 



1 100 



1650= 



5 x 1650 
100 



£5x1650 8250 _ m T 

= £ iqq= £82*5 Interest for 1st year. 



100 



1650 Original principal. 



17325 
5 

Dividing by 100 8662*5 



Principal for 2nd year. 
Multiply by rate %. 



We get 86-625 Interest for 2nd year. 
1 732-5 Principal for 2nd year. 



1819*125 
5 

Dividing by 100 9095*625 



Principal for 3rd year 
Multiply by rate %. 



We get 90*95625 Interest for 3rd year. 
1819*125 Principal for 3rd year. 



£191008125 
20 



1-62500 
12 



Amount, which when the 
decimal is reduced, = 
£1910 Is. 7Jd. An*. 



7*500 
4 



20 
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£ 
82-5 

86'625 

90*95625 

£260*08125 Total interest, which when the 
20 decimal is reduced, = 
~7o^ *260 1s.74d. Am. 

12 



7*500 
4 

2*0 



(Ex. 89.) Aliquot Parts. — Still using the same 
example, it will be seen that at 5 per cent the rate is 
■£$ of .£100; for, - multiplying the principal by 5 and 
dividing by 100 = T {fo, or ^V of the principal. The follow- 
ing easy method is the one usually employed in all cases 
where the rate per cent, is a simple aliquot part of £100, 

as 10 per cent. = T V > &h P er cen ** = tV > & V er cen *« = ^b" » 
4 per cent. = -^ ; 2 \ per cent. = -£$ ; 2 per cent. = -£$. 



£5=& 



£5=^ 



£6»A 



& 
1650 

825 



Interest for 1st year. 



1732*5 Principal for 2nd year. 
86625 Interest for 2nd year. 



1819*125 Principal for 3rd year. 
90*95625 Interest for 3rd year. 



£191008125 Amount, which as before =£1910 Is. 7Jd. 



40. Calculation for Parts of a Year.— When the 

Compound Interest for any number ot entire years and 
a part of a year is required, it \& u&naX to <i*\&\ita.\& *^aa 
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interest for the whole year (of which the part only is 
wanted), and then take the required part of that year's 
interest. Thus in Exercise 90 the interest is calculated 
for 3 years, and f of the third year's interest is taken for 
the 8 months. 

(Ex. 90.) — What is the compound interest on £75 10s. 
for 2 years and 8 months at 5 per cent per annum ? 



£75 10s. =£75*5 



5%=A 



5%=A 



5%=A 



755 



3*775 Interest for let year. 



79*275 Principal for 2nd year. 
3*96375 Interest for 2nd year. 



83*23875 Principal for 3rd year. 
4*1619375 Interest for 3rd year. 
2 



8*3238750 



2*774625 Interest for 8 months (f of 3rd year.) 



Then 3*775 
3*96375 
2*774625 



£10*513375 Total interest, which when 
20 the decimal is reduced = 

£10 10s. 3*21d. Ant. 

10*267500 
12 



3*2100 



41. Amount at Compound Interest.— In cases 

where the amount of a sum of money, put out -at Com- 
pound Interest, is required for a number of entire years, 
the brief and neat method now to be explained should 
be employed.* 



*8ee "A Treatise on Arithmetic," by HooxbYta. fcu&fcx *^^^S;t^ 
v&ge 191. The author has obtained many <val\Mto\e Ytoatoa twstaXk^ c^rrs*-**^ 
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Suppose the rate per cent to be £5 per annum, then — 
Amount of £100 at end of 1st year =£105. 

105 
And amount of £1 at end of 1st year = «Wq of £1. 

105 . ., . 
And amount of any sum at end of 1st year= j™ ° f tnat mun. 

Again — 

105 

Amount of £100 at end of 2nd year = inn of 1st year's amount. 

.*. Amount of any sum at end of 2nd year=-— of — - of original 

* 100 100 

principal. 

Again — 

Amount of any sum at end of 3rd year= — - of second year's 

* J 100 J 

amount. 

/. Amount of any sum at end of 3rd year=i-? of — - of — — 

J 100 100 100 

of original principal, 

and so on for any number of years. Hence, to find the 
amount at Compound Interest, Multiply the principal by 
the fraction, which represents the amount of £1 at the 
given rate, as many times as there are years to be calcu- 
lated, and divide as many times by 100. 

(Ex. 91.) Find the amount of £3745 for 3 years at 
5 per cent per annum, Compound Interest. 

Here the amount will be— 

105 105 105 

100 o£ 100 of 100 of £ZU *> for " 

£ Year. £ £ 

Amount of 100 for 1 at 5% =105 

» * » 1 n = T¥o 

ff 1 it * » = m * TCT 

1 „ 8 ,, =tt%*\W*VK 
8745 „ 8 „ =W*\«xVft*Sl«, 



ft 
ft 



COMPOUND INTEREST. 69 

.'. Multiply £3745 three times by 105, and divide the 
result three times by 100. Dividing three times by 100 
is simply marking off six decimal places in the final 
product, for 100 x 100 x 100 = 1000000. 

£ 
3745 

105* 



18725 
37450 

393225 
105 

1966125 
3932250 

41288625 
105 

206443125 
412886250 



' Dividing by 100 ) 



3 times we get \ £4335*305625 amount required, which, when the 

20 decimal is reduced, = 



'6112500 £4385 0s. 7335d. Ant. 

12 



7*33500 



« For a neat method (useful lor Puptt-T«Mih«r«: ^wot>^ ^ ^^QS^S*, 
such numbers aa 102,103, 104, 105, &c. aea HaaabYta. %ebM».* ww^ 

o. 192. » » i i 



p. 192. 
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(Ex. 92.) — Find the amount of £475 15s. for two 
years at 3 per cent per annum, Compound Interest. 

Here the amount will be — 

103 103 

Too of 100 of £ * 76 ' 75 ' for - 

£ Year. £ £ 
Amount of 100 for 1 at 3% = 103 

» 1 » * a = ioa 

„ 475-75 „ 2 „ =lMxUix 47575 

504723175 
Sfflxfflx 475-75 =£ 1Qm =£504723175 

= £504 14s. 5-562d. Ant. 

(Ex. 93.) — In three years a sum of money amounts, 
with Compound Interest at 5 per cent, to £926 2s. What 
will it amount to in 5 years ? 

At 5 per cent interest = r $V of principal. 

Interest for 4th year =£926^ x T ^ 

_£9261 $ _^261_., 6 e, 

"lq~ x ioo — 206 -** 1 * 

2 
Principal for 5th year = £926^ + £46\ftV = £972^. 

Interest „ = £972^ x ^ 

£194481 $ __ £194481 4fAalAAX 

= w- x ioo- ~mcr =£iSlM 

40 

Amount=£972^+£48£^=£1021:£ftfr=£1021 0s. 6d.+^j. 

Ant. 

(Ex. 94.) — My income is derived from the proceeds of 
£4,550 at a certain rate per cent, and £5,420 at one per 
cent more than the former. If my whole income is 
£453, Bnd the rate of interest. 
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Total amount invested = £4550 + £5420 = £9970. 

One per cent interest on £5420=£54|. 

Income from £9970 at the lower rate =£453 - £54| = £898|. 

£ £ 

Income from 9970= 398$ 



>» 



» 



1 = 398* 
9970 

1QQ _ 398* x 100 
9970 



,, 398$ x 100 1994 x 10ty 19940 _».<>, 
9970 ~ £ 997Q x6 "* 4985 /o 

Hence the lower rate is 4% and the higher one 5%. An*. 

42. Percentages,* — As a convenient standard of com- 
parison, the number 100 is used in many transactions of 
every-day life. The hundred referred to may be either 
£100, 100s., 100&, 100 persons, lOOoz., 1001bs., <fec, and 
the number representing the percentage is so many units 
of this hundred. It is usual to consider the 100 as 
an abstract number ; thus, talking of money, we generally 
say five per cent, and not five pounds per cent, though 
there is no reason why a concrete number should not be 
spoken of, and, in fact, it often makes a problem plainer 
to consider the percentage as concrete rather than 
abstract. 

43. All problems included under the general terms 
of Percentages and Profit and Loss reduce themselves 
to simple cases of Rule of Three, and common-sense 
reasoning will enable every kind of problem to be 
easily solved. In cases where the gain or loss per cent, 
has to be calculated on business transactions, care must be 
taken to observe whether the percentage has to be calcu- 
lated on the selling price or on the cost price of the goods. 
That this is important will be seen from the following 
examples : — 

* Latin per centum, abbreviated to pet c&nV~ao m\u& joy Q.\rocs&T<&~ 
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(Ex. 95.) — A tradesman marks various goods so as to 
gain (a) 25 per cent. ; (6) 20 per cent. ; (c) 10 per cent. ; 
and (d) 5 per cent. ; what fractional part in each case is 
profit? 

Here the first question to be asked is, " Does the 
tradesman calculate his gain on the cost price 
or on the selling price ? " 

100 

(a) Gain on cost price of 100=-nr" = 4. Therefore J of cost is 

profit. 

. 125 
Gain on selling price of 100=100 cost +25 gain=-og- = 5, 

Therefore £ of selling price is profit. 

100 

[b) Gain on cost price of 100=-oq=5. Therefore \ of cost is 

profit. 

120 
Gain on selling price of 100 = 100 cost +20 gain=-sff = 6. 

Therefore £ of selling price is profi: 

100 
(e) Gain on cost price of 100="Yq=10. Therefore tV oi cost 

is profit. 

110 
Gain on selling price of 100=100 cost +10 gain=-*Q-=ll 

Therefore -fa of selling price is profit. 

100 
(d) Gain on cost price of 100 = -g-=20. Therefore -fa of cost 

is profit. 

105 
Gain on selling price of 100 = 100 cost+5 gain=-g-=21 

Therefore -fa of selling price is profit. 

44. Percentage must always be calculated on the cost 
price, unless there is something in the question which 
indicates that the selling price should be taken. 

(Ex. 96.) — Cloth is bought at 12s. a yard, and sold at 
16s. a yard. Find the gain per cent. 

Gain on coat price of one yard = 16s. - 12s. = 4a 



Then— 
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ShiL ShiL 
Gain on 12 = 4 



4 



» 



l=r^ 



100 = 



12 
4x100 



" — 12 

Vil00=100 = 33i%. Ans. 
3 

This answer means that on the cost price of 100d., 
33J pence is gained, i.e., the cloth would be 
sold for 133Jd If cost be 100s., then gain is 
33£s., if £100 the gain is £33£. 

(Ex. 97.) — If tea be sold at 3s. 4d. per lb., which cost 
28. 9d. per lb. ; what is the gain per cent ? 

Gain per lb. on cost price = 3s. 4d. - 2s. 9cL = 7d. 2s. 9cL =83d. 

Pence. Pence. 
Gain on 33 = 7 

1= ! 

» l 33 

7x100 
„ 100 = -33- 

7 x 100 700 M „ 

38 = "33 = 2 * A P«r cent. An$. 



(Ex. 98.) — A man sells a horse for £28, thereby gaining 
8 per cent ; what* did it cost him 1 

Since the £28 includes cost price + gain, the cost 
price will be less than £28. Now, £100 sold 
to gain 8 per cent = £108; .*. if cost price of 
£108 = £100, what will it \k> fcst £^\ 
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£ £ 

Cost price of 108 = 100 



" * ~ 108 



» 



28 = 



100 
108 

100 x 28 



108 

7 

£100 x% 700 
-^^= £gy =£25 18s. 6}d. -4n*. 

27 

(Ex. 99.) — A man sells a horse, which cost him £28, 
at a loss of seven per cent. What did he get for it ? 

Here what cost £100 would be sold for £100 - £7 = 
£93, /. what would £28 be sold for? 

£ £ 
Selling price of 100 = 93. 

1 _ 93 

loo 

28 — T00~ 
7 
£93x5$ = £6g = £26 03.91a, ^ 
VR 25 

25 

(Ex. 100.) — A grocer uses instead of a lib. weight one 
that only weighs 15'75oz. What does he gain per cent 
by his dishonesty ? 

On lib., weighed by the light weight, gain = 16oz. - 15*75oz. = *25oz. 

oz. oz. 

Gain on 15*75= '25 

i _ '25 
"15-75 

„ 100 = ' 25x100 
" 15-75 

•25x100 25 2500 mMP . Amm 
^75-^15-75 =: i5r5 =mperCent - *" 
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(Ex. 101.) — If cheese, sold at 8^d. per lb., gives a profit 
of seven per cent, what was the cost price ? 

Here selling price of what cost lOOd. = 107d. : 
/. cost price of 107& = lOOd. 

d. d. 
Cost price of 107 = 100 

100 
» 1 "107 

100x8* 
» °a~ 107 

50 
100x8* Wxl7 850 _ A1 _ „__ fi „ 
^I0T =10^ = i07 = 7 *^ d - 0r 7 ^ + ^7. Am. 

(Ex. 102.) A man bought a book for 7s. 6d., and sold it 
at a profit of 15 per cent. How much did he get for it ? 

Shill. Shill. 
Selling price of 100=115 

1 = ^ 

" l 100 

*/« / *, x H5 x7J 
,,7/6(01748.)=—^— 

23 3 
115x7* \\\x\\ 69 

100 ~"Wx 2-8- ''* *"*' 

4 

(Ex. 103.) By selling nuts at 5d. per lb. a loss of 20 per 
cent, results ; at what price must they be sold so as to 
gain 20 per cent 1 

Selling price of lOOd. = lOOd. - 20d. = 80d. 

d. d. 
Cost price of nuts sold for 80= 100 

100 
n » 1- 80 

100x5 



5 = 



» " *"" 80 

5 

VN x 5 25 

^0 — = -j- =- 6 Jd. per lb. cost. 

4 
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Cost price per lb. being 6JcL, the selling price, to 
gain 20 per cent., may be found. 

d. d. 
Selling price of 100=120 

120 



»> 



1 = 



100 



120x6J 

» 6 *~ 100 

80 

120x6j mx« 80 -7 Mnm ., h Ama 
100 "^ --j=7Jd.perlb. Ant. 

4 

3ut this calculation can be made at one operation. 

Selling price in first case= lOOd. - 20d. = 80d. 

„ second ,, = lOOd. + 20<L = 120d. 

.'. if selling price in first case be 5d., what must it be 
in second case. 

Selling price at 80 per cent, of cost=5d. 

i -* 

ion 5 x 120 

» 120 » - 80 

8 

^ =-2d.=7Jd. Ant. 
2 

(Ex. 104.) — By selling tea at 5s. 4d. per lb., a grocer 
clears one-eighth of his outlay. He then raises the price 
to 6s. 2d. What is his gain per cent on his outlay now. 

i % gain = -g- = 12J%, .*. in first case, what cost lOOd. sells for 112Jd. 

5s. 4d. = 64d. 6s. 2d. = 74d. 

d. Pence. 

Selling price of lOOd. worth at 64 per lb. = 112$ 

= 112J 
64 



» »> 1 » 



" » " " 64 



74 „ - 112 * x U 
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112jx74 225 x\\ 8325 5 

64 ~ 5$x64 - 64 " 130 ^r 



/. 130 & selling price- 100 cost price =30^ % gain on outlay. 

Or, by another method. 

Since gain is J of outlay, 64<L=f +i=| outlay. 

64 64 x 8 
.*. outlays -g d. = — 5— =56fcL 

Then gain on one lb. in first case =64d. - 56f = 7Jd. 
„ second case =74cL-56f= l7Jd. 

d. Per cent. 

Gain of 7iperlb. = 12£ 

1 -Ja 

■ 171 _ 121x17* 

77 
12Jxl7* 25x^xS 1925 BiV . „ . 

"V^" % x ^x 64 - -6T " 80 *% «"• -*"* 

(Ex. 105.) — A man buys goods and sells them at such 
a price that he receives, for £ of this price, sufficient to pay 
for the goods. Find his gain per cent ? 

If goods are sold for Is., then $s. will be cost price. 
.'. Is. - $8. = —j- =fs. gain 

That is, gain on fs.=fs. ; or, multiply by 7{to get rid of fractions. 
Gain on 28s. = 21s., .'.what will it be on 100s. ? 

ShilL ShilL 
Gain on 28=21 



99 X ~28 



100= 



21 
28 

21x100 



3 

51 x 100 300 

— 5§ — = -r- = 75 % gain on outlay. Am, 

4 
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(Ex. 106.)— If 1 ton 3 cwt. cost £23, what must be the 
retail price per cwt. so as to gain 5 per cent ? 

Here, what costs £100 must be retailed for £105 .". 
what must £23 be sold for? But 1 ton 3 cwt. 
= 23 cwt, .'. 1 cwt. cost £23 -=- 23 = £1. Hence 
what must £1 be sold for if £100 is sold for 
£105? 

£ £ 
Selling price of 100=105 

,105 

100 

105 
£tqq = £1 Is. Ans. 

(Ex. 107). — Eggs are bought at 7|d. per dozen, and sold 
at 16 for a shilling. What is the gain per cent ? 

This sum may be worked out so as to give three 
answers. As before stated (par. 44, p. 72), the 
gain on outlay is the correct answer, unless some 
other result is asked for. All three results will 
be shown. The example is most instructive. 
The last answer is the correct one. 

(a) Gain per cent, in eggs, on outlay. 

d. Eggt. 
Eggs bought for 74= 12 



» 



a 



12 
1 = 



12 = 



7i 
12x12 



12xl2 = ^xl2x2 = 96 = 19i eggfl ^^ for ^ 

5 

Since 19£ eggs are bought, and 16 are sold for Is. 
Gain on Is. outlay = 19 1 - 16 = Zi eggs. 
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d. Eggs. 
Gain on outlay of 12 =• 3£ 

12 

ioo= 3 ±^°-° 

4 20 

fi* i?9=i^W=!9=26$ % gain in eggs on outlay. Am. 

12 ^x^ 3 * /o6 eo 

3 



(b) Gain per cent on 12 eggs. 





Eggs. 


d. 


Selling price 


of 16 = 


= 12 


» 


1 = 


.12 
'16 


» 


12 = 


12x12 
' 16 


3 3 






If " 


:9d. 





Since 12 eggs sell for 9d., and cost only 7£d., gain 
on 12 eggs = l£d. 

Eggs. d. 
Gain on 12=1J 

" l 12 

„ ioo=li^2 

25 
H x 100 S x NO 25 , 01 0/ „ • „„ n o anfra j«, 
"la — >= 2x^r = "2 = * *° g gg 
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(c) Gain on outlay in money (par. 44, p. 72). 

Since 12 eggs sell for 9cL, and cost 7 id., gain = 
9d. - 7id. = Ud. 

d. d. 
Gain on outlay of 7i=lJ 

it M A — 71 

100 = -^j— 

^.lQg_ ^ 10Qx ^ - 1 A = 20%gain on outlay. 

5 2%i* i* tAe correct Ana, 

(Ex. 108.) — A woman buys a certain number of apples 
at 3 a penny, and a similar number at 2 a penny. She 
then mixes them and sells the whole at 5 for twopence. 
How much does she gain or lose per cent ? 

The least common multiple of 3, 2, and 5 is 30. Suppose, there- 
fore, she buys 30 apples of each sort {i.e., 60 in all), she pays for 
them 10<L + 15d. = 25d. 

Apples. Pence. 
Selling price of 5 = 2 

1 — 9 

2x60 

5 

Apples. Fenny. 
Loss on outlay of 25 = 1 

1 = A 



„ 60 - 1L^y = 24d. 



» 



100 = l^?=4d.lossonl00d 
25 outlay. 

.*. loss = 4%. Ana, 

(Ex. 109.)— In a village school of 153 children, 125 
passed in reading, writing, and arithmetic. What per- 
centage passed in all three subjects ? 

Children. 
Passes in 153 = 125 

i_125 

153 

„ ioo,»«100 
" 153 

125xl00 = lj600 =&im !». 
153 163 *"* 
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* 

(Ex. 110.)— A maltster malts 7,500 bushels of barley, 
which in the process increases 12 £ per cent; how many 
bushels of malt has he ? 

100 bushels increase to 100+12^=112}. 

Bushels. Bushels. 
Quantity from 100=112} 

X_112i 

„ 7500=ll?l^? 

112}x 7500^225 x75§€|_ 16875 OJOIfl . . A 
100 2x3^ 2~" = 8437} bush. An*. 

(Ex. 111.)— In a school of 250 children 219 can write 
their names. What percentage is this of the whole 1 

Children. 
Proportion in 250=219 



99 * "250 



100 = 



219 
250 

219 x 100 



„ *v V - 26Q 

2 
219 x m 219x2 438 

5 

45. Commission, Brokerage, Insurance.— These 

are all examples of Percentages, or of Interest, not 
reckoning time. 

46* Commission is a percentage paid to an agent for 
the sale of property or goods. 

47. Brokerage is a small percentage paid for transact- 
ing money concerns, especially the bwyui^ %xjA. *«3&&% <& 

stock It iar> iincj of comfiais^ipju. . .(^q* ?gax. **m > »^\ 
p 
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48. Insurance. — Insurance is a percentage paid for 
securing property from loss by fire, <fec. The money paid 
is called the Premium^ and the agreement to pay the sum 
insured is called the Policy of Insurance.* 

(Ex. 112.)— What is the commission on £713 6s. 8d. 
at 2 J per cent? 

This simply means if £2f is paid for selling £100 
worth of goods, what must be paid for selling 
£713 6s. 8<L worth; which is the same as 
finding the simple interest on £713 6s. 8cL for 
one year at 2f per cent. 

£713 6s.8d.=£713i. 





£ £ 
Commission on 100 =2$ 




» 


1--* 

1 ""100 




n 


2fx713i 
n6 * 100 


£2j x 713J 

100 - 


107 

•^x3xl06j" 
2 


11 x 107 1177 
£ 6 x 10 " X 60 ~~ 



=£1912s. 4d. Ans. 

(Ex. 113.)— What is the brokerage on £840 10s. at 
2s. 6d. per cent 1 

This is another case of simple interest, without time. 

£840 10s. =£840£. 2s. 6<L per cent =£J paid on every £100. 

£ £ 
Brokerage on 100 = i 

± 
100 



1 = ,-fe 



aim * x84 °* 

£jx840j 1x1681 £ 1681 

100 ~ *8 x 2 x 100" l&W"* 1 li% Q ™ ± Anit 

*When a percentage is paid to secure the "payment oi a wasa. tiH ibsmK? «X 
the death of a person, the policy is called a Policy <tf Amutomj*, \u«&^w 
m zn **V other caeca, the Premium is generally an %mwm! oue. 
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(Ex. 114.)— What is the brokerage on £852 10s. at 
| per cent ? 

£852 10s. = £852£. f% = £f paid on every £100. 

£ £ 
Brokerage on 100= f 

100 

341 

£ * X ,f5= *o 8X o^l= * X ^& 3s. lljd. A*. 
100 8x2 x^ 320 * 

20 

(Ex. 115.) — What is the cost of insuring a vessel and 
cargo worth £2,225 at 3£ per cent? 

In other words, find the simple interest on £2,225 
at 3 \ per cent. 

Cost of insuring 100 = 3J 

i=-?i 

100 
„ 22 , 3Jx2225 

2225_ -m~ 

89 

£8 * X f 25 = * n Sf^= £ l ™=m 6a. 3d. ^«. 
100 4 x ^ 16 

4 

(Ex. 116.) — What sum should be insured at 4 per cent 
on goods worth .£735, so that, in case of loss, the owner 
may secure both the value of the goods and the premium 
paid? 

Here, if £100 were insured, it ^rovAA. <tty*«t >3&fcV^ 
of goods worth £96 together m*Sn £A V*^ ** 
premium. 
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£ £ 
Amount of Insurance on goods worth 96 = 100 

,100 

" n " X ~96 

7qk_ 100x735 

" » » '** 96 

25 
£W» :m m £ 25x735 = £ 18375 =£765 x ^ ^ 
^ 24 24 

24 

(Ex. 117.) — What is the premium to be paid on i 
policy of life assurance of £6,968 for 2 years at 4f pe 
cent? 

In other words, find the simple interest on £6,961 
for 2 years at 4J per cent. 

£ Years. £ 
Premium paid on 100 for 1 = 4f 

6968'.: ll_«**«0WxJ 



6968 „ 2 



100 



871 

£4jx 6968x2 ^ U9x$tfcx% _ „ 19x871 _ £ 16549 
100 \*W, 25 25 

$ 25 =£66 i 19s. 2{d. ilw 

49. Discount and Present Worth.— Discount is ai 

allowance made for the payment of a sum of money befort 
it is legally due. Discount is of two kinds. 

(1) Trade Discount, — This is Simple Interest, calcu 
lated at the given rate (frequently 5 per cent 
and for the given time, and deducted from th 
sum of money to be paid. Thus — 

Mr. B. £100 - £5, i.e., £95, and the debt is cancelled. 

Farmer A. owes Mr. B. £100 for cattle, and he ha 
to pay the money in 12 months time. But he wishe 
to pay at once. In such a case it is usual for th 
seller to deduct from the money owing as mucl 
interest as that money would make m the time befor 
it becomes due, and to accept as payment the sun 
owing minus this interest. £100 in 12 months at 5/ 
would gain £5 as interest. Ywmw k., Vtarefcra^ nay 
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(2) True Discount. — This is a deduction from the 
principal that leaves a sum which, if put out to 
interest at the given rate, and for the given time, 
would equal the original principal; or True Dis- 
count is the interest on the Present Worth of a sum 
of money, calculated from the present time to the 
time when the sum would be legally payable. 

£100 put out to interest at 5% would amount in 12 
months to £105, therefore £100 is the sum which 
must be paid at the present time to discharge a debt 
of £105, legally due in 12 months time. Hence £100 
is called the Present Worth of £105, and the difference 
between £105 and £100, or £5, is the true discount on 
£105. 

50. Finding the present worth of a sum of money due 
at the end of a given time, and at a given rate per cent, 
is exactly the same as finding the principal when the 
time, rate, and amount are given (par. 36 (3), p. 58, and 
Ex. 86). 

As questions on Present Worth and True Discount 
often appear very complicated and are the cause 
of much confusion and frequent mistakes in 
working, it is a good plan to treat every sum in 
the same way, and always employ one form of 
statement. The answer required is either the 
discount or the present worth of a sum of 
money. Always find ike Discount first. If dis- 
count is asked for, nothing further has to be 
done; if present worth is wanted, the given 
sum of money, minus the discount, gives the 
answer. 

(Ex. 118.)— Find the true discount on £2,750, due 
two years hence, at 4£ per cent. 

Interest on £100 for 2 years @ 4|% = £100 + (4J x 2) = £100 + £9 
=£109. 

.'. Present Worth of £109 =£100, and true discount on £109 = 
£109 -£100 =£9. 
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£ & 
True discount on 109 = 9 

i=_L 

109 

o 7Rft _ 9x2780 
2750 m - 

£9x2750 = je 24750 =£227 lg ^ ^ 
109 109 

(Ex. 119.)— What is the present value of £240, due 
two years hence at 3 J per cent 1 

First find the true discount, then £240 - true dis- 
count -= present worth (or present value, as it is 
sometimes called). 

Interest on £100 for 2 years at 3} per cent=£100 + (8jx2) = 
£100 + £7 =£107. 

/. Present worth of £107 =£100, and true discount on £107 = 
£107 -£100 =£7. 

£ £ 
True discount on 107= 7 

1 = - 7 - 

107 

g<0 - 7x240 

107 

*l2™= £ T -^=£15 14s. T Vr-d, true dis. 
107 107 

£ s. d. 
Principal 240 

Discount 15 14 0,Vr 
Present worth 224 5 ll^fr Ans. 



(Ex. 120.) — Find the difference between the simple 
interest and the true discount on £100 for five years at 5 
per cent 
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Simple interest on £100 for 5 years at 5 per cent =£100 + (£5 x 5) 
= £100 + £25 =£125. 

.'. Present worth of £125 =£100, and true discount on £125= 

£25. 

£ £ 
True discount on 125 = 25 

,25 
1_ 125 

20 
£^xW_£2A 

£ s. d. 
Simple interest 25 

True discount 20 



Difference £5 An*. 



(Ex. 121.) — If the present worth of £218 due two years 
hence is £200 ; what is the present worth of £1,000, due 
six years hence at the same rate 1 

First find the rate of interest on £100 for a year. 

£218 - £200 = £18 interest for 2 years, .'. £184-2 = £9 the interest 
on £200 for 1 year, and £9 -=-2 = £4* the interest on £100 for 1 
year. Interest on £100 for 6 years at 4£% = £100 + (£4£ x 6) = 
£100 + £27=£127. 

Present worth of £127 =£100, and true discount on £127 =£27. 

£ £ 
True discount on 127= 27 



1 = 



n 



1000= 



27 
127 
27 x 1000 



127 



£27xl000 = £?7000 = £212 lis. lift*. 
127 127 T 

£ s. d. 

Principal 1000 
Discount 212 11 ll^W 

Present worth 7&7 % ^vvr« ^**- 
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(Ex. 122.) — A merchant allows 2 J per cent discount off 
all bills for cash. When he allows a discount of 22/6, 
what is the amount of the bill 9 

Here we have to find what principal will give 22/6 
as interest if XI 00 gives £2£. 

22/6 =£H 

£ £ 
Principal to give a discount of 2J= 100 

i _ioo 

~ 2i 
,,100x11 

1* 2f~ 

5 

2J * *>$ 

\ 

(Ex. 123.) — At 4 per cent per annum, what is the true 
discount on a bill of £100 due 3 months hence) If a 
discount of £1 were allowed, what would be the rate of 
interest ? 

Interest on £100 for 3 months at 4%=£1 
True discount on £101 „ =£1 



» * a 



„ 100 „ 



101 
1x100 



101 



lxl00 = 100 =19StJWrd ^ 



101 ""101 

Again, since discount is the interest on the present worth, £99 is 
the present worth of £100 due 3 months hence at 4%. 

Interest on £99 for 3 months =£1 

l <* \ 

tt x it ° it J 

„ 1 „ 1 ,. f =£1x100x12 

a 100 „ 1 „ ( 99x8 

100 „12 „ ) 

£ lxlO(}x« == ^0 =£ ^ ^ 
99x$ 99 ^* 
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(Ex. 124.)— The discount on £236 2s. 8d. due at the 
end of 18 months is £12 16s. Od. Find the rate of 
interest. 

£12 16s. =£12$. £213 6s. 8d. = £213$. 

Since discount is the interest on the present worth.'. £12$ is the 
interest on £226 2s. 8d.-£12 16s. Od. or £213 6s. 8d. That is, 
£213 6s. 8d. would, at the given rate per cent, gain £12$ as 
interest in 18 months. 

Interest on £21 3 J for 18 months =£12$ 

- *12$ 



„ 1 „ 18 „ — £ 



213$ 



» * >i * $t 



~™ Xt 



12$ 



213$ x 18 



» 



t> 



100 1 - f 12 * x100 

ioo „ i „ _± 2llf _ T1 

ioo „ 12 „ . £ mxiooxia 

" " 213* x 18 



2 

£?M^22^ = £SLi^%S=«xS=«p.«t An,. 
213$xl8 ^xtyftxVl 



(Ex. 125. J- 1 — What is the commission on the sale of 
goods worth £1243 19s. at J per cent? 

J% means £J for every £100 

£ b. & 
Commission on 100 ~ J 

1 0=-*_ 
1 M 100 

1243 19= iiil243JI9s. 

* 100 

t 

£Jx £1243 19s. _ lx£124319s. _ £1243 19s. __„* A AM A . 
100 2x100 200 6Ji ^ 

(Ex. 126.)— What is the broker*^ otl £&WNA*A.*k 
1£ per cent 1 
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£ s. £ 
Brokerage on 1 00 0=1} 

1 o- 1 * 



n 



100 



3964 u= Hx 3964 14b. 
" 100 

£1} x £3964 14b. _ 3 x £3964 14s._3 x £1982 7s. _£5947 Is. 



100 2x100 100 100 

=£59 9s.4}fd. Am. 

(Ex. 127.) — I employ an agent to sell a quantity of 
goods, and agree to give him f per cent upon the sales. 
The goods having sold for £7648, how much am I to pay 
him? 

£ £ 
Commission on 100 ■=§ 

t 



1- * 



100 
„ 7648=12^? 

239 

£ jx7648 _ «3xX$$_ o3x239_ -717*™ -. 7i , Ama 

-loo" ~ £ Wm " ~25 ^-^ 13s. 7id. Am 

25 

(Ex. 128.) — If the rate of insurance be £2 8s. 6d. per 
cent, for what sum is a person insured who pays 
£2 17s. 9d.1 

Here we hare to find the principal on which a pre- 
mium of £2 17s. 9d. is paid when £2 8s. 6d. is 
paid on £100. 

£2 8s. 6d. = 48Js. £2 17s. 9& = 57|s. 

ShiL £ 
Principal paying 48i=100 

n -100 

25 
48& 97 x\ VI ^ 
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61. Stocks and Shares. — Arithmetical problems 
included under the heading of Stocks and Shares are 
confessedly difficult for young students to understand. 
To them " Stock " is an intangible thing ; they are always 
liable to confound Stock and Money, and thus endless 
mistakes arise. 

52. Stock may be defined as Money borrowed by our 
own or other Governments, at so much per cent, to 
defray the expenses of the nation. 

The money owing by England is called the Funds, or the 
National Debt. At the present time (1883) it amounts 
to about 762 millions. Interest is paid on the greater 
part of this sum at the rate of 3 per cent. The Govern- 
ment pledges itself to pay the interest regularly (every 
half-year), but reserves to itself the right of paying off 
the principal at any future time. (The interest and 
management of this immense sum of money cost, in 
1882, about 29£ millions.*) Persons having a claim on 
the Government for interest are called Fundholders t 
and they are said to hold so much Stock, as £3,000 
worth, £2,500 worth, &o. Though they can only 
demand from the Government that the Dividends — 
that is, the interest on the amount of stock they hold — 
be regularly paid, they can always turn their stock into 
money by selling their claim to another person. Stock 
sold to another person is said to be Transferred; the 
person selling is said to Sell out, and the person buying 
to Invest. 

53. For convenience, Stock is divided into portions of 
£1 00 each, often called cents. The price at which these 
cents can be bought or sold varies slightly. When the 
price of £100 stock is £100 money, stock is said to be at 
par, when it is more than £100 money it is said to be at 
a premium, and when less than £100 money it is said to 
be at a discount. 

54. Stockbrokers are agents who buy and sell stock for 
other persons. They are paid for their trouble by a 

* For an excellent account of the National Debt, its rise, amounts «mL <&£*&..> 
see Whitaker's Almanack every year. ChW&ren d&o>3\&. \&at<s*u$c5cs xsa&ax- 
stand all this, and that above one-third ot a\\ tiaa ta*«& ^\,T*\fc^T9fcs»k.«* w S 
jreargoea to pay the expenditure on the ^attoual\*i\iV 
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commission or percentage, called Brokerage. (See par. 47, 
p. 81.) This charge is generally £\ per cent on the stock 
bought and sold, so that when a person buys stock he 
pays £\ more for every cent than the market price, and 
when he sells out he gets £\ less than the market price 
for each cent: 

Thus— If £100 stock is selling for £9 4 £, the broker 
charges £94£ - £, and the seller therefore only 
receives £94 for his XI 00 stock ; but the person 
buying pays the broker £94£ + £, or £94 J for 
the same amount of stock. 

55. Shares form the capital of trading companies. 
This capital is divided into portions called shares, which 
people subscribe for, and according to the profits made 
these shares bear interest. 

56. All questions in Stocks and Shares, and buying and 
selling money, are problems in Rule of Three, chiefly 
simple. The great thing to remember is that Stock is 
not Cash (money), i.e., £100 stock does not mean, except 
very rarely, £100 money. 

(Ex. 129.) — How much must be given for £1750 stock 
in the Three-and-a-Half per Gents, when the price is 96 J ? 

Here £100 stock, or one cent, costs £96 \ money, 
what, therefore, is the cost of £1750 stock. 
The answer is evidently less than £1750, and 
will be money. The 3£ per cent is not required. 

£ £ 

Cost of 100 stock =96 J (money) 

1750 96JX17S0 

„ 1750 „ - 100 

77 350 
£96 i xl750 = m^Vm = £ ?6950 =£1684 u ^ 

100 * 4x\M 16 w ' 

4 
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This question might have been asked thus : What is 
the value of £1750 stock in the Three-and-a-Half per 
Cents at 96£ ? 

(Ex. 130.) — How much stock in the Three per Cent 
Consols at 95£ can I buy for £951 5s. 1 

The answer required is the quantity of stock that 
can be bought for £951 J money. The " Three 
per Cent n is not required. 

£ £ 
Stock purchased for 95} = 100 (stock) 

100 

» » * "~95 i 

100x951* 

£100x95U = ^OO^x^^Q^^ 
95i * X$\x* 

(Ex. 131.) — What income is derived from £3550 stock 
in the Three per Cents at 95 ? 

This is simply finding the interest on £3550 at 3 per 
cent. The £3550 being stock (not money) the 
95 does not enter into the question, as every 
cent, irrespective of what it cost, produces £3 
interest. 

£ £ 

Income from 100 stock =3 (money) 

n A m 100 

3 x 3550 



„ 3550 „ - 100 

71 
*3xWU £ 21_3 = £10610s . An,. 

2 

(Ex. 132.)— A man invests £1274 in the Three-and- 
a-Half per Cents at 91. What income 4ofc& V^a <&ss6zvs. 
therefrom ? 



i 



94 METHOD OP UNITY. 

For every £91 (money) spent in the purchase of stock. 
X3 1 is gained as interest ; how much interest 
is gained by investing £1274 money] 

Income from 91 money = 3J (money) 

i =3 

9 x » 91 



1274 



3j x 1274 
» ~~ 91 



91 $x$ft 

(Ex. 133.) — What income is derived from investing 
£1227 in the Three-and-a-Half per Cents at 102£, 
brokerage £ ? 

As the brokerage has to be added to the price (par. 
54, p. 91), each cent costs £102J + £ = £102£ 
money. For every £102 J money invested, £3£ 
is gained as interest, .*. how much is gained 
on £1227 money) 

Income from investing 102$ money =3J (money) 

_ 34 



it ft * V 



102J 



1227 _8Jxl227 

" 1227 - — 102T 

^i*™ 7 - £^feiil = £7x3x2=£42. Ans. 
102^ 5|x^ 

This sum might have been worksd by first finding 
how much stock the £1227 money purchased, 
viz., £1200 (as in Ex.. *V$0\ axA ^ttta&a*% 
the interest £1200 stock ^tcAxvc**, \I SASfo 
stock produced £3fc (as iu'Ex.lSVy 
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(Ex. 134.) — Jones invests £5520 in the Three-and-a- 
Quarter per Cents when they are at 92; Robinson invests 
£6790 in the Three per Cents when they are at 97. 
Find the difference in their incomes 1 

Note. — £5520 and £6790 are sums of money, and not quantity 
of stock. 

£ £ 

(a) Jones. Income from 92 money = 3£ 

i =?i 

5520 - 3 * x 5520 
„ oozu „ — 

60 
£8Jxp§ =£3ix60=£1O5 

£ £ 

(6) Robinson. Income from 97 money = 3 

1 r- » 



97 

3 x 6790 
97 



„ 6790 „ 

70 
£3x^§ =£2ia 

;. diflference=£210-£195=£15. Ans. 

(Ex. 135.) — If the Four per Cents are at 95, what rate 
per cent per annum do I get for my money 1 

In other words — If £95 money gives £4 interest, 
what will £100 give ? 

£ £ 

Interest on 95 money = 4 

» * » ~95 

4x100 
» 10 ° » =~-95~ 

£4xlQO 80 <r *' Vv V V*-\ 

19 




X 
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(Ex. 136.) — At what price most I purchase stock in 
the Three-and-a-Half per Cents, so as to get 4 per cent on 
my outlay! 

In other words — If a principal of £100 gives £4 as 
interest, what sum of money will give £3£1 

£ £ 

Principal to gire 4 intemt= 100 

100 

looxH 

«J»*S_ ^ = £ ™ =je87J . ^ 

Ex. 137.)— If I invest £1,200 in the Four per Cents at 
72, what is my half-yearly dividend 1 

Here £72 money produces a yearly dividend of £4, 
or a half-yearly dividend of £2 ; what dividend, 
therefore, will £1,200 money produce f 

£ £ 

Dividend on 72 money =2 

» -«■ „ — yg 

2x1200 
„ 1200 „ =— yg - 

100 
£2 x 12QQ 100 
-^p*= *-^=£33 6a.8d. Jjul 

3 

(Ex. 138.)— The Three-and-a-Half per Cents are at 99f ; 
how much money must he invested in them to product 
an income of £280 f 

Here a principal of £&§\ &**& *iv Vaaorcaa <& £&\\ 
bow much money, tlaewioT^ fgwsa asi\&&ac£A& 
£280 % 
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Principal to give an income of 3J= 99 J 

" » * - 3i 



a 



„ fflo- mxaso 



£ 99j x 280 799xJ$x2 _ AA , A ^ AAn . 
— 31 — = £ E^n? — =£799x10 =£7990 Ans. 

(Ex. 139.) — A thousand pounds is invested in the 
Four-and-a-Half per Cents at 95, and also in the Five per 
Cents. What price must the Five per Cents be at so as 
to produce the same income as the Four-and-a-Half per 
Cents 1 

In other words, if a principal of £95 gives £i\ 
interest, what principal will give £5 interest 1 

Principal to give 4} =95 

n x — * * 



5 = 



44 

95x5 



4i 

£95x5 95x5x2 950 MMm A 
— n~ = £ g £-£-=£105$ Ant. 

i.e. the Five per Cents must be selling at £105f . 

(Ex. 140.) — Which is the best stock to invest in, the 
Three per Cents at 89£, or the Three-and-a-Half per 
Cents at 98£ 1 

There are several ways in which this question may 
be worked. The following is, perha^ tha Vre&. 
Jf £89% invested in the Ttaroa ^x ^ra^TF 
duces £3, how much wo\A& \» \«sft»Rfck ^ ^** 
a 



St<5*- 
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same sum of money (£89£) were invested in the 
T hree-and-a-Half per Cents at 98 J ? 

£ £ 

Income from 98£=3i 



a 



98* 



oqi — 3$ x 39* 
m 98i~ 

£3Jx 89| = f 7xl79x% _ £ 1253_ ^ji 
98 J 2x^x197 394 ^*" 

In first case £89J produces £3 

„ second „ £3Jft 

.*. the Three-and-a-half per Cents is the best investment. An$. 

(Ex. 141.)— I sell £43,400 Stock out of the Three per 
Cents at 96 and buy Six per Cent Debenture Stock at 105. 
Find the difference in my income, and the gain or loss 
per cent ? 

There are five operations in this sum — 

(a) Find income from £43,400 Stock in the Three per Cents. 
(6) „ amount realised from sale of £43,400 Stock at 96. 

(c) „ income in second case. 

(d) „ difference between incomes a and c. 

(e) „ gain or loss per cent on the income produced from 

£1 invested in the two cases. 

£ £ 

(a) Income from 100 stock =3 

i =A 

" • " 100 

43400 - 3x43400 
., ^3400 „ m - 

£3x434{ft = £im TOnfc\wwn». 
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£ £ 

(6) Sale price of 100 stock ^96 (money) 

100 



» 1 »» —zxz 



laiOA _96x 43400 
„ 43400 „ --— 

£96x434qqq =£41664 Ajao^t invested in Six per Cent Deben- 
W ture Stock. 



£ £ 

(c) Income from 105 money = 6 

105 
6x41664 



M * M — TSr 



„ 41664 „ 



105 



6x41664 =£ 249^4 =£288016<L j^^fo^ 
105 105 

(d) The second income is the greatest.*. difference = 

£2380 16s. - £1302 = £1078 16s. gain. A ns. 

£ £ 

(e) Income in 1st case from investing 96=3 

1= 3 =£ 1 
» " " 96 32 

£ £ 

Income in 2nd case from investing 105=6 

1= 6 =£ 2 

" " * 106 36 

2 1 29 

Difference in income on every £1 invested =£ — - £ -= £ — - 

J 35 32 1120 

/. difference per cent, or on £100=£ 29x V^ «. ^§j^ *»NU 
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(Ex. 142.)— I sell out £4,500 Five per Cent Stock at 
112 J, and invest the proceeds in Foreign Stock yielding 
7 per cent My income is increased by £168 15s. ; find 
the price of the Foreign Stock. 

Note that the £4,500 is not money, but stock. There are here 
five operations : — 

• 

(1) Money produced from sale of Five per Cent Stock. 

(2) Income from this stock. 

(3) Income from Foreign Stock. 

(4) Amount of Foreign Stock. 

(5) Price per £100 of Foreign Stock. 

£ £ 

(1) Selling price of 100 stock=112i (Money.) 

_112J 



v 



1 » 



100 



4500 - 112JX4500 
4500 „ — . 

£n2|^45§S =£6()62t (Money) 

£ £ 

(2) Income from 100 stock =5 (Money.) 

__5^ 

"100 
5 x 4500 



» * »* 



it 



4500 „ 



100 



^§§=£225. (Money.) 

(3) Income from Foreign Stock =£225 +£168 15s. = 

£393 15s.=£393f. 

£ £ 

(4) Amount of stock giving income of 7 = 100 (Stock.) 

1= 100 



» » *t 



898J = 100x893f 



100x393} I100x\ffl ««»-tvnR. «tafc:t 

7 ~ X x * ~ * 
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£ £ 

(5) Price paid for 5625 stock =5062} (Money). 

, _5062J 

1 " "~5625~ 

inA _5062}xl00 
" I0 ° " 5625~~ 

£50624x i §§^£20250 = 

^^ - 225 * 
225 

(Ex. 143.) — What must be the price of Three per Cent 
Consols so that, by investing £32,850 my income may be 
£1,080 a year? 

In other words, if an investment of £32850 (money) produces 
£1080, how much will produce £3 ? 

£ £ 

Money to produce 1080 = 32850 

. _ 32850 

" 1080 

o _ 32850x3 

" 1080 

3285qx§_3285_- 011 

36Q 
The Three per Cent Consols must be at £91J. Ant. 

(Ex. 144.) — What will be the clear annual income 
derived from investing £6050 in the Three per Cents at 
90|, after deducting an income tax of 4d. in the pound ? 

First find the gross income from investing £6050 (money), and 
then deduct the income tax. 

£ £ 
Income from 90}= 3 

i = A 

90| 

„ 6050=L X A°5? 
" 90f 

£$x6050x4 = £ 24200 =£m 

121 
Then £200 - (4d. x 200) = £200 - £& ft fc= fi\&* ^*- ^ ***" 
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(Ex. 145.) — How much must I invest in the Three-and- 
a-Half per Cents at 91, so as to have an annual income 
of £932, after deducting an income tax of 7d. in the £ ? 

Here £91 will produce an income of £3J minus the tax. 
7d.mthe£on*31=£^=£^> 

2 480 a 480 480 480 

£ £ 

Sum to be invested to produce = 91 

480 

91 



>» n 



1 = 



»> » 



932= 



1631 
480 

91 x 932 
1631 
480 



13 4 
£ 91x932 . f W+mx480 , £glw - 

"res! — * — *m — 

18F m 

(Ex. 146.) — What must be the selling price of Three 
per Cent Consols so that after deducting an income tax of 
6d. in the pound it may yield 3J per cent interest on the 
outlay 1 

£1 minus 6d. tax=19£s. .*. if for 19 Js. we must receive £1 
in order to cover the tax, what must be received instead 
of £3 J or 70s. in order to cover the tax ? 

Shil. & 
Amount received for 19J=1 

" 1 = 19i 

70=1^? 
» 19J 

*** . 89 39 \ cover \kft\**. 
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The question now resolves itself thus : What must 
be the selling price of the Three per Cents so 
that £3§f interest may be yielded 1 Or, what 
principal will give £3 interest if <£3f f is yielded 
by £1001 

Principal to yield £3f| or ^ = 100 

39 





100 


>! 


1_ "140 




39 


» 


. 100x3 
3 " 140 




39 


5 




£l00x3_ nV^x3x39_ 
140 VW 
39 7 


£ 6 J 5 - £83* 



=£83 11 5f An*. 

(Ex. 147.)— I hold £20,000 stock in the Three per 
Cents at £10 discount and transfer it to the Four per 
Cents at £15 premium ; how much stock do I hold in 
the latter case, and find the alteration in my income, 
charging brokerage £ per cent on each transaction ? 

At £10 discount the price of £100 stock =£100 - £10 = £90. 
At £15 premium the price of £100 stock=£100+£15=£115. 
Selling out, in the first case, each cent is sold for 90 - i = 89 J. 
Buying, in the second case, each cent is bought for 115+i=115J. 

(a) Amount of stock, each cent costing 89 J = 20000 

„ „ 1 =20000x89} 

20000x89} 

" » A 10t- 115 J 

£20000x89} 20000 x 719 x & «1 4380000 - 1Kft1Q4aT ^ u 
115* = £ 921 x^ = *— 921 £15613 **t stock. 

Note the reasoning in the secoxui «toe\>. W «w3fc> ws^ 
costs only £1, more cento cmNifc^w*^^ 1 ^* 10 ^ 
they cost £89£ each. 
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(6) Income in first case— 



£ £ 

Income from 100 stock =3 



» . * » "100 



20000 
! =£600. 



8^ 

0( 
3 x 20000 



„ - vvvv „ - 10Q 
£3 x 200tyS t 

(c) Income in second case— 

£ £ 

Income from 100 stock =4 

1 = -i- 

" 100 

^r^o^or 14380000 4 x 1438000 

£15613«i or 921 „ = 921 x 100 

^^^ = £^00=£624 10s. W. 
921 x\6$ 921 T 

(d) Alteration of income =£624 10s. 9^d. - £600 

=£24 10s. 9JVfd. Ant. 

(Ex. 148.) — A person invests £10,000 in Three per Cents 
at 75, and when they rise to 78 he sells out and invests 
the produce in bank shares at £208 each, which pay a 
dividend of £8 per share. Show that his income is not 
altered. 

Income from every £75 invested =£3 

Sum produced by every £75 sold out =£78 

£ £ 
Income from investing 208= 8 

i=A 

" " l 208 

7 « 8x78 
" ~208~ 

26 

(Ex. 149.) — By purchasing raiiYwarj «taaaw& at 13^ per 
cent discount and selling them at b\^et sfewt ^^s&sn^ 
I gain £300. What was tlie oxigmsX «vxm\ OTpsa&s&N 



STOCKS AND SHARES. 105 

13J% + 5±% = 18|, the total percentage gained. 

£100 -<£13£=£86i= price of shares. 

£ £ 
Money expended on share giving a gain of 18} =86 J 

! -86 J 

1 ~18i 

soo _ 86jx300 

18} ^ x X$ 

(Ex. 150.) — The Three per Cent Consols axe paid on 
5th January. What rate per cent, is obtained by buying 
consols on 23rd April at 93f , paying broker's charge ? 

First find the dividend accruing between January 
5th and April 23, or 108 days, which, deducted 
from the 93f, will give the net price of the 
Consols; for this dividend, though not paid until 
5th July [par. 52, p. 91], is due to the purchaser, 
and therefore in the end reduces, by so much, 
the amount he pays for every cent From the 
net price of Consols then find the rate per cent. 

£ Days £ 

(a) Interest on 100 for 365 = 3 

» » x 365 

, Aft 3x108 324 ^ mH% 

» 108 =-36r=365 =17 / 9 + 
(6) Price of consols + brokerage of J=£93g+i=£93f = 

£93 15 6 
Less dividend for 108 days 17 9 

Net price £92 17 3 = £92ft 

£ £ 
(c) Interest on 92f£= 3 

3x100 
100 ~ 92f% 
£3x100 _ 3x100x80 .MMO- Va ^. *M». 
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57. Notes of a Lesson on Simple 



Mattkb. 



I.— Solving the Problem. (Ex. 6, p. 17.) 

If 4 men earn 16 shillings, how much will 13 men earn f 
(i) — Divide the problem into its two parts. 



(u.) — Consider which of the terms in the statement 
the answer has to be like, viz., shillings, and 
write down the statement in such a way that 
this term is the last in the line. 



(m.) — Reduce the first term of the arranged state- 
ment to unity, forming a fraction representing 
its value. 



(iv.) — Introduce the term in the demand in place of 
unity, still keeping a fractional form. 



(v.) — Reduce the fraction — 

(a) by multiplication and division. 

(b) or by cancelling. 
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Proportion by Method of Unity. 

Method. 



(a) Statement — 4 men earn 16s. 

(b) Demand — how much will 13 men earn? 



Men. Shill. 
Wages earned by 4=16 



» 



1 _16 j One man will earn 4 times less than 4 men, 
» 4 ( .'.16 divided by 4 will be the wages of one man. 



16 x 13 ( 13 men will earn 13 times as much as 1 

f i a 13 = — ) man, .*. the wages of 1 man multiplied by 

4 (13 will give the required answer. 



16xl3 = 208 =62/ . =je212g Anl 
4 4 

4 

V** 1 ^ 52/- =£2 12s. Ant. 



Note. — Any of the exercises, but es^cvd^ \ta&«fe ^^ 
explanatory notes, can be eaaWy toreasA yd^^B^vw^ 
of Lessons on this plan. 



APPENDIX I. 



SIMPLE PROPORTION * 

(Ex. 151.) — A servant's wages for 3 months is £3 2s. 6d.; 
how much is that for 2 J years ? 

2) yean =30 months. 



Months. 
Wages for 3 =£3 2s. 6d. 


»* 


^£8 28. 6<L 
3 




ftA £3 2s. 6d. x 30 


n 


W 3 


£3 2s.6d. 
* 


10 
:2Sl?f-£Sl 5s. Am. 



(Ex. 152.) — How many stone of beef can I buy foi 
£5 7s. 4d., if I pay 7/8 for 81b. 1 

£5 7s. 4d. = 1288d. 7/8 = 92d. 

d. lbs. 
Pounds for 92=8 

1= 8 



92 

8 x 1288 



- 1288 =-92- 

14 
8x!^^=1121b.=8 stone. Ant. 



* This appendix contains all the questlona to. 3o\m '?L«t*k*&% <««£*» <A- 
Home Lesson Books, Standard V. and VL, noWar^e^ o\x\,\a.\Jaft\»^l aS?L 
work, to which the Method of Unity is applicable. "Mswflaw**** 10 ***^ 
the answer books to the number prefixed to these exw&sfcfc. 
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(Ex. 153.) — If 131bs. of sugar cost 4/4, how many lbs. 
can be bought for £3 12s. 4d. ? 

4/4 = 52<L £8 12a 4d. = 868d. 

d. lbs. 
Weight for 52 = 13 



1 = 1S 
1 52 

„ 868 = il*™ 
«x 868 = 868 = 2mu Am 
4 

(Ex. 154.) — I spend 18 guineas in 36 days. At the 
end of the year I find I have saved 100 guineas. What 
is my income ? 

Days. Guineas. 
Amount spent in 86 = 18 

18 
36 



1 = - 



Q ~ K 18 x 865 

866 = —86- 

^x365 = 365 =182i guineft& Ani 

2 =182gu. 10s. 6U „ 

=£191 12s. 6d. „ 

(Ex. 155.) — If the rent of a house be £10 a year, how 
much is that for 10 weeks ? 





Weeks. £ 
Rent for 52 = 10 




1=1° 
"52 


5 


10 _ 10x10 
" 52 


lOx^SJ 
26 


20 
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(Ex. 156.) — If 6 yards of cloth cost £1 Is., how much 
must be given for 10 yards 1 



£118. = 


= 21s. 


Yards. Shillings. 
Price for 6 = 21 


„ 1 


21 
6 


„ 10 


21x10 
6 



3 

(Ex. 157.) — If 2 loads of hay last 6 horses for a week, 
how many loads will 24 horses eat in the same time ? 

Horses. Loads. 
Quantity for 6 = 2 

1 = ? 

24 - 2x24 

4 

?4^=81oads. Am. 

(Ex. 158.) — How much must I pay for 20 loaves of 
bread, if 6 loaves cost me 4s. l£d. 1 

Loaves. 
Price for 6 = 4/1 J 

t-4/li 

20= 4/li_x20 

" 6 

10 
4iii2^0 = 41/_3 = 1Bl ^ w 

* 3 

3 
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(Ex. 159.) — If 2£ tons of coals last a month, how many 
tons will be required for a year? 

Months. Tons. 
Quantity of coals for 1 = 2£ 

„ 12 = 2ixl2 

2Jx 12=30 tons. Ans. 

(Ex. 160.) — If the price of a yard of velvet be 4/6, how 
much must I give for 28 inches 1 

1 yards 36 inches. 

Price for 36 = 4/6 

1 = 4 /« 

" 86 

9 

(Ex. 161.)— If 2yds. 2qrs. 2nls. of cloth cost £1 10s. 10d 
how much must be given for 30yds. lqr. lnl. 1 

2yds. 2qrs. 2nls.=42nls. 
30yds. lqr. lnL=486nls. 

Nls. 
Price for 42 =£1 10a lOd. 

t __ £! 10s. lOd . 
42 

AQK £1 10s. lOd. x485 
- m= 42 

15 5 

£* ^fis. lOd. x 485 £373 17s. Id. n m 

- ^ ^T = _ =£17 16g 0}i + j f# Af ^ 

21 
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(Ex. 162.) — If one pound weight of gold be worth 
£46 14s. 6d., how much is that for 5 ounces! 

lib. Troy=12o*. 

Os. 

Value of 13= £46 14s. <5d. 

,_ £46 14s. 6d. 

" l 12 

K £46 14s. 6d. x 5 

» 5= 12 

£46 14s. 6d.x5 , £233 12s. gd. w gfl ^ ^ 
12 12 

(Ex. 163.) — A gentleman with an income of £210 paid 
£2 0s. 6d. for income tax ; how much will a person with 
an income of £450 pay 1 

£2 0s.6d=486d. 

Tax paid on £210 = 486d. 

-1-486 
2l0 

7 =£4 6s. 9Jd. + f Ant. 

(Ex. 164.)— If it takes 5,000 bricks 9 inches long to 
build a wall, how many will be required if the bricks are 
two inches longer ? 

Two inches longer =11 inches. 
Number 9 in. long =5000 
„ 1 in. long =5000x9 

„ 11 in. long= 6 -°°°2ii 

«£Mx? = i^° = 4090« brick* An.. 

Note the unity line. If the bricks are only lin. 
long it will take nine times as many as when 
they are 9in. long. 

H 
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(Ex. 165.) — If 1 cwt. of Cheshire cheese costs £4 18s., 
how much must I give for 3£ lbs ? 



1 cwt. = 112. 


£4 18s. = 


:98s. 




lb. 
Cost of 112 = 


8hiL 
= 98 






1 


_ 98 
112 






H 


_ 98x3J 
112 






49 
08x8* «x7 
112 S ' 112 x5J 8 " 


343 

= ir2 8 - = 


3s. Ofd. 


Am. 



(HJx. 166.) — How many yards of cloth three-quarters 
wide are equal in measure to 30 yards five-quarters wide? 

The Unity line requires careful thought, for there 
must be a greater length of one-quarter wide 
than of five-quarters wide. 

qrs. yds. 
Length at 5 = 30 
„ 1 = 30x5 
„ 3 = 30x5 

3 

10 
x5 



$ 



= 50 yards. Am. 



(Ex. 167.) — A man walks 60 yards in 30 seconds, how 
far can he go in half-an-hour 1 

Half-an-hour=30 min. x 60=1800 seconds. 

sees. yds. 
Distance in 30=60 

30 

„ l 80 = ^ 

2 
fc^= 3600yds =2mls. 10yds. Am. 
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(Ex. 168.) — If 3£ yards of merino cost 6/9, how much 
must be given for 10 J yards 1 

34yds = 7 half -yards. 1 Jyds =21 half -yards. 
Hf.-yds. 
Cost of 7 = 6/9 

! _ 6/9 x 21 

3 

6/9 *^ = 20/3 = £1 0s. 3d. Ans. 
X 

(Ex. 169.)— If I give £4 18s. for 3 cwt. of sugar, at 
what rate do I buy it per dozen pounds 1 

3 cwt. = 112x3 = 3361b. £4 18s. = 98/- 

lbs. ShilL 
Price for 336 = 98 

i_ 98 
" 336 

, __98xl2 

" 12 — sr 

28 

(Ex. 170.)— If I bought 20 pieces of cloth, each 20 
yards, at 12/- per ell (English), what is the value of 14 
yards? 

This sum is simply a " catch " question, and resolves 
itself into finding the price of 14 yards (or 56 
quarter-yards), if 5 quarter-yards (z.e., one E. ell) 
cost 12/-. 

Price for 5 qrs. = 12/- 
1 _12/- 



~ - 12/- x 56 
„ 56 „ =—~ 



12/-x56 = 672/- = 13 ^ a;=£6 Hg 4 j d ^i v($iT 4^ V w. 
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(Ex. 171.)— If 136 masons build a fort in 28 days, 
how many men would be able to build it in 8 days less ? 

8 days less = 28 - 8 = 20 days. The unity line requires attention. 

Days. Men. 
No. of men for 28 = 136 

„ 1 = 136x28 

OA __136x28 
20 20 - 

7 

136 x2fc 952 lftAQ A 
21= =1901 men. Ant. 

5 

(Ex. 172.)— If for 24s. I can have 12001bs. carried 36 
miles, how many pounds can I have carried 24 miles for 
the same money? 

The 248. being the same for eitber case does not enter into the 
question. The unity line will probably catch the children. 

Miles. lbs. 
Pounds for 36 = 1200 

„ 1 ^ 1200x36 

24 = 120Q * 3C 
" 24 

600 3 

i^M = 18001bs. Ant. 

(Fx. 173.) — Find the cost of five cheeses, each weigh- 
ing two stone, at 2s. lOd. for 41b. 

2 stone = 141b. x 2 = 281b. 

Lbs. Pence. 
Price of 4 = 34 



1 = 34 



„ 28 = 



4 

34x28 
4 



7 
?* *JSd. = 238d..= 19s. lOd. price of one cheese. 
Then 19s. lOd. x 5 = £4 19s. 2d. Ant. 
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(Ex. 174.) — If 3050 soldiers have provisions for 9 
months, how long ought the same provisions to last 2000 
menl 

Soldiers. Months. 
Time for 3050 = 9 

„ 1 = 9x3050 

„ 2000 = 9x80g0 
n 2000 

61 

9x&©5© 549 
-^^--■jQ-13tt months. Am. 

40 

(Ex. 175.) — What is the length of a pole throwing a 
shadow of 48 feet 3 inches, if the shadow of one 10 feet 
high be 9 feet 2 inches ) 

48ft Sin. = 679in. 9ft. 2in. = 110 in. 

In. Ft 
Height for a shadow of 110 = 10 



ft tt 


110 


tt tt 


K70 10 x 579 
679 " 110 


\Qx579 579 
US 11 


= 52 /y feet Ant. 


11 






s52feet 7/xin. n 



(Ex. 176.) — A bankrupt pays 12/8 in the pound, and 
his assets amount to £500. Find the amount of his 
debts ? 

The only difficulty is in the statement, which will be puzzling to 
children, chiefly because the question is out oi tfc& \«x^ <& ^Smsx 
ordinary experience. . 4 
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12s. 8d. = 12fs. £500 = 100008. 

ShiL £ 
Debt paid for by 12| = 1 

1 = I2| 

„ 10000 = lxl0 g 000 

12| 



^lx 10000 _ 


1 10000 

.1 1 _ 


£ 10000x3_ £ 30000 


12! 


38 
3 


38 38 



= £789 9s. 5Jd + ft (or 51fd.). Arts. 

(Ex. 177.) — A man laid out £50 in eggs, buying them 
at lOd. per score. What did he gain by selling them at 
2d. each ? 

First find number of eggs bought ? 

£50 = 50 x 20 x 12=12000d. 

Pence. Eggs. 
No of eggs for 10 = 20 

i_20 

To 

12000 = 20x12000 
10 

2 

20x12000 . Ann . 

""— — =24000 eggs. 

VI 
Selling price at 2d. each = 24000 x 2 = 48000d. = £200. 

/. gain = £200 - £50 = £150. Am. 

(Ex. 178.)— A bankrupt's debts amount to £3548 6s. 8d., 

what will his creditors lose if he pays 12s. 10£d. in the 

pound. 

Loss on £l = £l-12s. 10£ = 7s. lid. 

£3548 6s. 8d. = £3548 J 

Loss on £1 = 7s. l$d. 

„ £3548J=7b. lfc&.x**4ft\ 

7b. 1} x 3548i = £1264 la. 10^ Atu. 
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na. 



The best way to work this out is by practice, thus — 

g. d. 

3 [ 7 U 

2 4* = $ of 7b. ljd. 



i 


3548 

7 






24836 

443 

2 


6 
4* 


2>0 


2528,1 


10J 




£1264 


1 10} 



(Ex. 179.)— I buy 81bs. of butter for 13s. 4d. 
much shall I get for two pounds ? 

£2 = 2x20xl2 = 480d. 13s. 4d. = 160d. 



How 



Pence, lbs. 
Pounds for 160= 8 


»i 


i=-L 

160 


tt 


480= 8x480 
160 


3 


- 241bs. Am. 



(Ex. 180.)— If 6 men build a wall 60 yards long in 10 
days of 8 hours each, how long will they be in building 
it if they work twice as hard for 12 hours a day? 

As the men and the yards are the same in both cases, thii reduces 
the sum to one in simple proportion. 

Hrs. Days. 

Time at 8 per day = 10 

1 ,. =10x8 

10x8 



tt 



» 



tt 



12 



tt 



12 



But if they work twice as hard, they will be only half as long. 

.lOx^ 10 . 
8 
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(Ex. 181.) — If 10 men or 20 boys can do a piece of 
work in 6 days, how long will it take 5 men and 30 boys 
to do it ? 

This resolves itself into two sums in Simple Rule of Three. First 
bring the boys to men, and see how many men the boys and 
men are equal to, then find the time. 

Boys. Men. 
If 20 = 10 

then 1=1? 
20 

and 30=*?-^ =15 men. 
20 

.'.6 men +15 men =20 men. 

Men. Days. 
Time for 10 = 6 

„ 1 = 6x10 
20- 6x10 

2q =3 days. Ant. 
2 

(Ex. 182.)— If 3001b. of tea cost £15, how much is 
15£lb. worth? How many lbs. of butter at 2s. per lb. 
could be bought for the worth of this tea ? 

lbe. £ 
Value of 300=15 



M 1 ~300 



„ 16J= 



15 
300 

15xl6J 



300 



mu J5xl5J n V[x31_ 31 nKlm A 
Then £ onA a = £Sktt5 = £ i a = 15/6. Ant. 



300 ~V$x2 40 

20 



Then 15/6-5-2= X -^=^=^=7|lbs. Ant. 
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(Ex. 183.)— If 9 men mow a field of 6ac. 2rds. in 20 
days, how many men will be required to mow 3 fields of 
9ac. 2rds. each, working at the same rate ) 

6ac. 2rdu. = 26rd«. 9ac. 2rds. x3 = 38rdi. x 3 = lHrdu. 

Rds. Men. 
Hen to mow 26 = 9 



1 = ± 

1 26 

,,,9x114 
26 

9x114 1026 QQ6 A m 

— = — — = 39A men. Ant. 

26 26 1Tr 

(Ex. 184.)— If 5| yards cost £4^, find the cost of 3£ 
yards. 

Yds. £ 

Cost of 5f=*A 

5{ 28 ^x7x$) 98 

"6 2 7 

Or, £2 lOi. 2})d. -in*. 

(Ex. 185.) — If a servant's wages for 20 weeks be 
£3 10s., how long ought he to serve for 20 guineas? 

20gi. = 420/-. £3 10b. = 70/-. 

Shil. Wki. 
Time for 70=20 

1-20 
" 1 "70 

420 _ 20x420 
n «0 ^_ 

6 
— *^5=20x 6 = 120 weeks=2 years 16 m**. A.^. 
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As the distance is the same in both cases, it does 
not enter into the question. 

lb. £, «. 
Coat of carrying 516=13 14 

£13 14s. 



!l 



tt $9 1 -~ 



„ 430= 



616 
£13 lis. x 430 



" " " 516 

215 
£13 14ax W = £2945 1Q ?: = ieil 

$V$ 258 

258 

(Ex. 193.) — What would be the railway fere for a t\: 
distanoe of 26 miles, if I can go 65 miles for 10 shillings) ~ 

Miles. ShiL 
Fare for 65=10 

14 
10 x 26 wi 



" " 65 



• 26= 65 
2 2 
M$=2x2=U. Ant. 

COMPOUND PROPORTION. 

(Ex. 194.) — If the wages of 10 men for half a year be 
£30, what will be the wages of 14 men for 14 weeks f rn( 

Men. Weeks. 
Wages for 10 for 26 = £30 

„ 1 » 26) 

„ 1 „ 1 f _ £30x 14x14 

» u » li 10x26 

„ 14 „ 14) 

^y ^^ia 12.. 3Jd. + H(or ***.) J* 
13 
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(Ex. 195.)— If £150 gains £2 5s. in 4 months, what 
sum will gain £2 Is. in 11 months? 

£2 5s. =45s. £2 Is. =41a. 
Shil. Months. £ 
Sum to gain 45 in 4 = 150 

1 .. 4 = 150 



t* * « 



1 „ 1 = 



41 „ 1 a 



45 

150x4 

45 
150x4x41 

45 
150x4x41 



10 



41 " U 45x11 



£ W x4x41 = £10xl64 = £1640 = £49 fc ^ ( n , d } 

4^x11 33 33 * rrv tt / 

$ Ana, 

3 

(Ex. 196.) — The penny roll weighs 8oz. when wheat is 
14 s. a bushel. How much should the 2d. loaf weigh 
when wheat is 19s. a bushel? 

Loaf. Shil Oz. 

Weight of Id. with wheat at 14 = 8 

„ Id. „ 1 = 8x14 

„ 2d. „ 1 = 8x14x2 

„ 2d. „ 19 = 8xl4x * 



19 



8x14x2 224 1116 A 
= — =ll4foz. Ana. 

19 19 Tl ^ 



(Ex. 197.) — If 4 men in 3 days earn 33s., how many 
men will earn 3 times as much in 5 days ? 

Three times ai much = 33s. x 3 

Shil. Days. Men. 
Men to earn 33 in 3 =4 

ii 1 „ 1 f _ 4x3x(83x3 ) 

„ (33x3),, 1( 33x5 

„ (33x3),, 5) 

4x3x$Bx8 86 *. A 

-«56— =-5= 7 * men - Ant - 
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But the work is only £ as great. 

. /. men to do i the work= -?^?* 

12x8 

100 2 



*«_ 



Wx* 



= 200 men. Ant, 



(Ex. 203.) — A party of 7 gentlemen on a journey 
together spend £150 in 3 weeks 4 days, what would be 
the expenses of 11 persons for 14 days at the same rate? 

3 weeks i days =25 days. 

Men. Days. £ 

Expenses for 7 for 25 = 150 





,, 1 


M 


25 \ 








.. 1 


» 


U 


150 x 


11x14 




,, 11 


>» 


U 


" 7x 


25 




„ 11 


1) 


14/ 






6 

X 


2 

11 xW 


£66x2: 


=£182. 


Ant. 



(Ex. 204.)— If 125 yards of flannel, 6 quarters wide, 
cost £28 2s. 6d., what should be paid for 350 yards 2J 
yards wide? 

2iyds. = 10qrs. £28 2s. 6d. = £28|. 

Cost of 125yds 6qrs wide =£28} 

16 - ??l 

1 " ° " 125 



»i * a *■ » 



>• 



i i = J?L 

" " 125x6 

350 1 = 28 * x 85 ° 

U " * " 125x6 

350 „ io „ = 28jx 350x10 

" " 125x6 

7 

f 3 
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(Ex. 205.)— If it costs £59 2s. ljd. to keep 3 horses 
for seven months, what will it cost to keep 2 horses for 
11 months? 

Horses. Months. 
Cost of 3 for 7 =£59 2s. ljd. 
„ 1 » 7) 

„ 1 „ 1 f £59 2s. ljd. x 2 x 11 
„ 2 „ If - 3x7 

„ 2 „11) 
£59 2s. ljd. x 22 £1300 6«. 9d. _ m m ^ A 
21 21 

(Ex. 206.)— If the carriage of 8cwt. of goods for 124 
miles be 6 guineas, how much ought to be carried 53 

miles for half the money % 

Half the money =3 guineas. 
Gs. Mis. Cwt. 
Weight carried for 6 for 124 = 8 



1 „ 124=£ 



»t »» * » 



n m * » ^"~ 



6 
8x124 



» 



6 

o i 8 x 124 x 3 
« „ i 

8x124x3 



*> n v n 



3 „ 53= 



6x53 



62 
i^^i5 = ^=9«cwt.,or9cwt.lqr.l2Alb. Am. 



(Ex. 207.) — Ten men can reap a field of 7£ acres in 3 
days of 12 hours each ; how long will it take 8 men to 
reap 9 acres, working 8 hours a day 1 

Number of days for — 

Hen. Acres. Hrs. Days. 

10 to reap 7J at 12 per day =3 
1 „ 7i „ 12 



1 » 1 » 12 

1 „ 1 „ 1 

8 „ 1 „ 1 

8 „ 9 „ 1 

8 „ 9 „ 8 

5 3 



3 x 10 x 12 x 9 
7 J x 8 x 8 



3xlQxlfcx9 45x9 405 A46 „- , . 

71x3x8 =-6r=W =6i * :=6idaya ' Am - 

\ 
But | of a day of 8 hours =C houra. ;. \ime=^ fca^* ^\»x». *»*• 



I 
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(Ex. 208.) — If 11 men can do apiece of work in 25 
days, how many men will it take to do 7 times as much 

in one-fifth of the time ? 

I the time = 25-r5 = 5 days. 

Days. Hen. 
Men to do 1 piece of work in 25 = 11 

„ 1 „ 1 = 11x25 

7 „ 1 - 11x25x7 

» K 11 x 25 x 7 
„ 7 „ 6 = - 

5 

Il21^i2=55x 7=385 men. Ans. 

(Ex. 209.)— If 42 yards of cloth, 18in. wide, cost 
£48 14s., what will 118 J yards of cloth one yard wide 

cost? 

£48 1 4s. = £48 ^. 1 yard = 36 inches. 
Tarda. Inches. 

Cost of 42 of cloth 18 wide =£48 A 
1 „ 18 „ ) 
1 ,, 1 „ ( „£4 8&x 1181x36 

„ 118} „ 1 ,, ( 42x18 

118* „ 36 „ ) 

£ 48A x 1184 x 36 _ £487 x 237 x ^ ^ £115419 , 
42 x 18 10 x ^ x 42 x 1$ 420 

£274 16s. ljd +f (or lfL)- A ™ 

(Ex. 210.) — If 16 men eat 14s. worth of bread in 4 
days, how many men can be kept on £4 5s. 3£& for 
10 days 9 

£4 5b. 3fd. = 85 T 6 T s. 

ShiL Days. Men. 
Men kept on 14 for 4=16 

1 4=21 

i i_l«x4 

„ 85*„ i = l«x<x86A 

14 

ft**- in- 16x4x85A 
39 

ie x 4 x esA _^x\x\a^,^ — w 

14x10 ttxIftxIA 
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(Ex. 211.) — If the carriage of 5cwt. for 75 miles be 
£9 6s., what will it cost to carry 9cwt 25 miles 1 

Cwt. Miles. 
CoBt for 5 for 75 = £9 6a. 
„ 1 „ 75 ) 
„ 1 „ If _ £9 g (fox9x25 «- 

» •nil 5x75 

„ » „ 25) 
3 
£9 6s.x$x^_£9 6s.x3__£2718s._ « k11- *, , 4 , „.,. . 

(Ex. 212.) — Thirteen horses plough 17 acres of land in 
7 days. How many horses will be able to plough 69 
acres in 19 days? 

Acres. Days, dorses. 
Horses to plough 17 in 7 = 13 

11 



11 



it 



1 


it 


7 


= 


13 

17 




1 


tt 


1 


= 


13x7 
17 




69 


tt 


1 


= 


13x7x 
17 


69 


69 




19 


^ ^ 


13x7x 


69 



17x19 

13_x7^x69 = 627? =1 horeea ^ 
17x19 323 *™ 

(Ex. 213.) — If the railway fare for 28 persons for 56 
miles be £7 lis. Id., how much will it be for 16 persons 
going a distance of 28 miles ? 

Persons. If lies. 
Fare for 28 for 56 = £7 lis. Id. 
1 tt 56) 
„ 1 „ If ^ £7 lis. Id. x 16x28 

» ™ „ 1( 28x56 

„ 16 „ 28) 

£711s.ld.x^x^£15 ^M, , £ ^ tt w 
7 
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(Ex. 214.) — If 24 men build 4 houses in 32 days, how 
many men can build 12 houses, twice as large, in 16 
days) 

Houses. Days. Men. 
Hen to build 4 in 82=24 



79 


1 


., 32='* 


n 


1 


, 24 x 32 

" 4 


*t 


12 


, 24x32x12 
4 


» 


12 


,„ 24x32x12 
» 16 " 4x16 


6 2 


12 -12x12 -144 men. 



But the houses are twice as large, .'. 144 x 2=288 men. Ant. 

(Ex. 215.) — If 90 yards of carpet, three-quarters of a 
yard wide, costs £13, how much must be given for 35 
yards, half a yard wide? 



Yds. Qrs. 
Cost of 90 carpet 8 wide- £18 


»i 
i> 


1 ii 3 „ ) 

1 ,, 1 „ ( £18x85x2 


»i 
»i 


35 „ 1 „ I - 90 x 8 
35 ii 2 „ ) 


7 




£18 x $$ x 
9 


^- £ 9 _ 1 =£3 7s. 4Jd. + % (or 4 Jd). Am. 



(Ex. 216.) — If 13 men reap 16 acres in \2\ hour*, 
bow long will it take 12 men to reap 19 acres % 
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Men. Acres. Hrs. 

Time for 13 to reap 16 =12 J 

16 = 12Jxl3 

1 _ 12jxl3 



tt 



tt 



» 



*» 



1 
1 



it 



12 



12 



tt 



tt 



n 



16 

1== 12Jxl8 
16x12 

19== 124xl3x_19 
16x12 



tt 
tt 



124*13*19 25 x 13 xl» 6m =1 how ^ 
16 x 12 2 x 16 x 12 384 ^** 

(Ex. 217.) — If 4 men, working 6 days, earn £7 10s., 
how much will eight men, working 24 days, earn ? 

Men. Days. 

Wages for 4 working 6 =£7 10s. 

1 tt G) 

1 „ If _ £7 10s. x 8x24 

8 „ H 4^6 

8 „ 24) 
2 4 
£7 10s. x$x3ft _ 

(Ex. 218.) — A field containing 20 acres is to be reaped 
in 6 days. Suppose a man reaps an acre and a half in 
two days, how many men must be employed to do the 
work] 

Acres. Days. Men. 
Men to reap 1J in 2=1 



£60. Am. 



» 



ft 



tt 



t> 



20 



20 



2= 


1 




1- 


1x2 






1* 




1- 


lx2x 


20 




1* 




Jlr 


_lx2x 


20 



1 x 2 x 20 



ljx6 



l}x6 

1x5x20x2 40 , 4 _ 

: -^ — s =.-^- = 4# men. 

3x$ 9 9 

3 



Ant. 
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(Ex. 219.)— What will it cost to cany 100 tons 360 
miles if two tons be carried 5 miles for Is. 6cL ? 

Tons. Miles. BhiL 
Carriage of 2 for 5 = 1 J 

1 » *) 
„ 1 „ 1 ( _ 1| x 100 x 360 

„ 100 „ 1( 2^6 

„ 100 „ 360 ) 

60 72 
HxIBBx&S© 

frxS ■ a8 ffgx7a)s.a6400s.«£270L An*. 



(Ex. 220.) — If 13 horses eat 4 quarters of corn in 11 



Hones to eat 


Qrs. Dys. Hones. 
i 4 in 11 = 13 


tt 




i li-li 


tr 




, , 13x11 
1 „ 1 4 


n 




12 „ 1 - »*«*» 


n 




io <m _ 18x11x12 
12 " 8 ° 4x80 


18xllx 


A. 


^"-WAhonei ^«. 


10 







(Ex. 221.) — If 8 men and 6 boys do a piece of work 
in 24 days, how long will it take 12 men and 9 boys to 
do it, if a man does 3 times as much as a boy ? 

Bring the men and boys all to boys. 
Since 1 man = S.boys .'. 8 men = 24 boys, and 24b. + 6b. = 30 boys. 
„ „ .'.12 „ =36 boyB, and 36b + 9b. =45 boys. 

{$«& also Ex. 181.) 
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Boys. Days. 
Time for 30 = 24 

„ 1 = 24x30 

45 _?4xJJ0 
" 4& ~ ~45~ 



8 2 
^35 =16 days. Ant. 



(Ex. 222.) — How many girls will be required to make 
78 shirts in 8 days, if 32 girls require 6 days to make 36 
shirts 1 

Shirts. Days. Girls. 
Girls to make 36 in 6 = 32 



it 



it 



a 



a 



1 


}» 


6 


= 


32 
36 




1 


n 


1 


= 


32x6 
86 




78 


u 


1 


■= 


32x6x 
36 


78 


78 


tt 


8 


SZ 


32x6 x 


78 



4 13 

1^4^=52 girls. Am. 



(Ex. 223.) — What sum of money must be lent for 42 
weeks in order to gain £45, if £658 will gain £60 in 8 
weeks ? 

Sum lent to gain 60 in 8 =658 

1 ,, 8 J 
„ 1 „ 1 f _ £6S8 x 8 x 4 5 

» 45 „ If 60x42 

45, ,42) 

*5§4^=£94. An,. 

* ft 1 
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(Ex. 224.)— How long will £56 keep a family of 12 
persons, if £32 keep 8 people for 18 days} 

Persons. £ Days. 
Time to keep 8 on 32 = 18 

1 „ 32 = 18x8 



» 



» * » 



„ 12 „ 1 = 



, _ 18x8 

*~ -32T 

18x8 



82x12 



%-«*-!-« *^ *~ 

\ 2 

(Ex. 225.) — How many men can plough 3f acres in 9 
hours if 6 men plough 5 acres in 8 hours 1 

Acres. Hours. Men. 
Men to plough 5 in 8 =6 

»i 1 » 8 ) 

„ 1 „ 1 f 6 x 8 x 3g 

„ 3f „ 1 T - 5 X 9 

» 3| „ 9 ; 

2 2 § 

6x8x31 fexfexlS . . 

rjlz — -?= i i 7/ = 2x2=4men. iln*. 

5x9 $x$*^ 



INTEREST, INSURANCE. 

(Ex. 226. — What is the amount of insurance on j£6,968 
for 2 years at 4f per cent. 1 

£ Tear. £ 
Insurance on 100 for 1 = 4f 

;; «968 ;; \ I = 4 -^^^ 

„ 6968 „ 2) 10 ° 

1742 
£4} x 6968 x 2 _ £19 x <$$$ x % _ £33098 

100 W*\ SO 

50 
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(Ex. 227.)— The interest on £475 amounted to £18 14s., 
what was the rate per cent ? 

£ £ 

Interest on 475 = 18^ 

476" 

100- 18^x100 

100 475~ 

2 

w 

^Jr^lOO, £ lgt»„ £ 3^ =£3|f = £8 18g . 8fd . f A 

95 

or £3 18s. B\id. Ant. 

(Ex. 228.) — What sum will amount to £580 in 4 years 
at 5 per cent per annum? 

Interest on 100 for 4 years at 5% =£5 x 4 =£20 
Amount of „ „ =£100 + £20 =£120 

£ £ 
Principal giving 120=100 

i_100 
120 

680 = 100x680 

' 120 

5 290 

3 

(Ex. 229.)— What is the interest on £68 17s. 6d. for 
20 years at 2£ per cent 1 

£68 17s. 6d.=£68g. 
£ Year £ 
Interest on 100 for 1 = 2£ 

;; 68 | :: 1 1 = 2 **y° 

68? „ 20 I 100 

3 x 8 x J,^ via 
5 
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HOW TO STATE RULE OF THREE SUMS. 

BY A GRADUATE OP OXFORD. 



Take care of the third and second terms, and leave the first to take 
care of itself The third term (or demand) is of ike same hind as the 

required answer. 

1st.— SINGLE OR SIMPLE RULE OF THREE. 

(a) Example. — If 31bs. of tea cost 7s., what will 181bs 
cost? 

BEFORE 8TATDTQ THE SUM I 

1st Question. — What is it we want to find in the answer f 
Answer. — Money. Therefore 7s. will be the third term. 

2nd Question. — Will 181b. cost a greater, or a less, sum of money than 

31b.? 

Answer. — A greater. Therefore 181b. must be the second term, 
as it is the greater number. The 31b. become* 
the first term. 

3rd Question. — When your sum is stated, what must you do ? 

Answer. — Multiply the second and third terms together, and 
divide the product by the first term. 

1st term. 2nd ternk. 3rd term. 

lbs. lbs. Shillings. 

As 3 : 18 :: 7 

7 
3) 126 

4*2*.= £1*1%. Aim. 



By permission of the Rev. J. V. W. I>t«w , ¥«mlot^. «*ft , *NteRA. 



APPENDIX. 139 

(b) Example. — If 100 cigars cost £1 17s. 6d., how many 
can you buy for 4 Jd. ? 

BEFORE STATING! TH1 SUM : 

Iff Ovation. — What do we want to find in the answer f 

Answer. — Cigars. Therefore 100 cigars must be the third 
term. 

2nd Question. — Will 4Jd. buy a greater, or a less, number of cigars 

than £1 17s. 6d. ? 

Answer. — A less. Therefore 4$d. must be the second term, as 
it is the less number. 

£ s. d. d. Cigars. 

As 1 17 6(=450d) : 4* :: 100 

4j x 10 450 _ n . , - 

-Tar =46o- lclgar - Ani - 



2nd.— DOUBLE, OK COMPOUND, KULE OF 

THREE. 

N.B. — The Demand (and not the Supposition) must be 
regarded as the Question. The Supposition contains 
three terms, the Demand two only. 

(c) Example. — If 3 carpenters make 7 boxes in 2 days 
(supp.), how long will it take 9 carpenters to make 
28 boxes ? (demand). 

BEFORE STATING THE SUM : 

1st Question, — Will your answer be a number of carpenters, boxes, 

or days ? 

Answer. — Days. Therefore 2 days must be the third term. 

2nd Question. — Will 9 carpenters require more, or less, time than 3 

to make anything t 

Jnswer.—Leen. Therefor© & is m Vhfc aecwnd. \«ca^ Wfc^**^ 
leu number. 
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3rd Question. — Is more, or less, time required to make 28 boxes than 

to make 7 boxes ? 

Answer. — More. Therefore 28 is in the second term, as it is the 
greater number. 

As 9 carpenters ) 3 carpenters) . . A 

_7 boxes \ ' M boxes j" •• * dftyiu 

63 84 

2 



63)168(2 
126 

63 2| days. Ans. 



(d) Example. — If 42 men finish a work in 36 days (supp.), 

how many will finish twice as great a work in 27 
days 1 (dem.) 

1st Question. — Your answer will be a number of f 

Answer. — Men. Therefore 42 men will be the third term. 

2nd Question. — Will 2 works require a greater, or a less, number of 

men than 1 work ? 

Answer. — A greater. Therefore 2 works will be in the second 
term, as it is the greater number. 

Zrd Question. — Would 27 days require a greater, or a less, number 

of men than 36 days, to do the same work ? 

Answer. — A greater number, certainly. Therefore 36 days 
must be in the second term, as it is the greater 
number. 

As lwork) . 2 works) .. !«>«.«. 

27 days \ ' 36 days { - 42 metL 

2 x 36 x 42 3024 „^ 

1 x 27 = ~27~ = 112 meiL An9 - 

(e) Example. — If 135 men build 4 houses in 64 days 

(supp.), how long will it take 60 men to build 1 
house ) (dem.) 

1st Question. — Your answer will be a number of f 

Answer. — Days. Therefore 64 days will be the third term. 
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2nd Question. — Will 60 men require more, or less, time than 135 

men to do the same amount of work ? 

Answer. — More. Therefore 135 men will be in the second term, 
as it is the greater number. 

3rd Question. — Will one house require more, or less, time to be spent 

in building it than 4 houses ? 

Answer. — Less. Therefore 1 will be in the second term, as it 
is the less number. 



As 60 men ) 135 men ) .. ai , 

4 houses} ' 1 house} " 64 da y 8 ' 



135x1x64 8640_ 36 
60 x 4 240 " * 



Note. — The third term is contained in the fourth [i.e., 
the answer, or number required] as many times as the 
first is contained in the second. Hence the direct method 
of working every Rule of Three Sum would be (1) to state 
it, and then (2) divide the second term by the first, and 
multiply the third term by the result. 



Example (a) — 

lbs. lbs. Shillings. 

As 3 18 :: 7 



I*x7 = 6x7 = 42 shillings. 

9 



Reason. — 7 is contained in 42 as many times as 3 is con- 
tained in 18, viz., 6 times, i.e.. 

As 31b. 181b. :: 7 shillings : 42 shillings. 

Or, 3 is to 18 as 1 to 6. In like manner 7 is to 42 as 1 to 6. 



\ 
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Example (a) — 










As 


lbs. 
18 


• 
• 


lbs. 
S 


Shillings. 

:: 42 



Ix42==lx42 = ^=7shilling* 

Reason. — 42 is contained in 7 as many times as 18 is 
contained in 3, viz., £ time [i.e., £ of 42 is con- 
tained in 7, and £ of 18 is contained in 3], t.&, 

As 181b. 31b. :: 42 shillings : 7 shillings. 

Or, 18 is to 3 as 1 to J. In like manner 42 is to 7 as 1 to \. 
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NEW EDITIONS FOR CODE, 1 883. 

JOHN HEYWOOD'S 
HOME LESSON BOOKS. 
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Heywood's (John) Complete Series of Home Lesson 

Books, for use in Public Elementary Schools, in Seven Books, 
corresponding to the Seven Standards of the New Code. By A. 
Gardiner, Head Master of Little Holbeck Board School, Leeds. 
The Books in this Series have been thoroughly revised and in 
part re-written, so as to adapt them to the requirements of the 
Mundella Code. 
The special features of the series are :— 

I. — Perfect adaptation to all the requirements of the 188S Code. 
II. — Exceedingly simple and easy lessens for the earlier Standards. 
III. — Systematic arrangement for 42 school weeks, thus ensuring that 
no part of the work is neglected. 
Monday Mornings.— A piece of Scripture of anon-sectarian character, or 

a few lines of Poetry for repetition. In Standards II. 
to VII. the Poetry has short notes explaining words 
and allusions. 
Tuesday Mornings.— Standard I — Transcription in Script Type, and from 37th 

to 42nd week, easy Geography lessons. Standards LL 
to VII., Geography and Spelling lessons. 
Wednesday Mornings. — Arithmetic, including Mechanical Sums, Tables 

and Problems. 
Thursday Mornings. — Standard I. — Spelling and Dictation in Script Type 

Standards II. to IV. — Grammar and Dictation. 
Standards V. to VII.— Grammar with Exercises. 
Friday Mornings. — Arithmetic and Spellings. 

IV.— Special lessons in Grammar with full exercises, and Geography 
with accentuation aDd pronunciation of every name, and numerous hints to 
teacher. Word building, Prefixes and Derivation, are fully provided for in 
the upper Standards, on Wednesdays and Fridays. 

V.— An arrangement in Standards IV. to VII., whereby the Geo- 
graphy of Standards IV. to VII. may be taught in one, two, or more groups, 
or each Standard take its separate work. This is a distinguishing feature of 
the Series, and has been found eminently useful and successful in small schools. 
VI. — The Literature requirements for all the Standards, including both 
pieces for repetition and an explanation of "meanings and allusions," is 
another useful and important feature. From four to six pieces of suitable 
poetry will be found in each book, fully annotated. In schools where expense 
is an object, this will be a great help to both teacher and pupil. 

VII. — A large number of the exercises in Dictation, Grammar and 
Arithmetic have been given by H.M. Inspectors in their various examinations. 
VIII. — The books are neatly printed, and strongly bound in cloth. 
It may fairly be said that this edition of the Home Lesson Books is the 
cheapest, the most useful, and the most helpful scries of text-books for child- 
ren's use that has ever been presented to the profession. 

Book I. for Standard L v Cloth 4d. 



t, II. » II » 5d. 

„ IIL „ III „ 6d. 

,, 1 V. „ J.V. ..••••...••»••■• ,, • MCI. 

»» V. „ V. ...., „ 9d. 

„ VI. „ VI „ 0dJ 

„ VII. „ VII. In the Press „ Qd. 

Answers to the Arithmetical Exercises Vn, eucfc. "fcodt, 1o~ 
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New Books and New Editions, 1883. 



ACTION SONGS FOR CHILDREN. Words and 

Music. By J. Clifft Wade, Author of "Songs for Schools," &e. 
Parts L, and IL Price 6d. each. 

BOTANY FOR SCHOOLS AND SCIENCE 

GLASSES. By W. J. Browns, M.A., Lond. Second Edition, revised- 
and enlarged. Fcap. 8vo, 108pp. Itice Is. 

GEOMETRY AND MENSURATION. Part I 

By W. J. Browns, M.A., London. Containing the First Book ot 
E uclid, and Mensuration of Rectilineal Figures. Third edition ; revised. 
F'cap. 8vo, 74pp., cloth. Price 6cL 

GEOMETRY AND MENSURATION. Part n. 

By W. J. Browns, M.A., London. Containing the Second Book of 
Euclid, and Mensuration of the Circle, Zone, Ellipse, and Surfaces of 
Solids. F'cap. 8vo, 60pp., cloth. Price 6d. 

MECHANICS FOR JUNIOR STUDENTS; 

including Hydrostatics and Pneumatics. By W. J. Browns, M. A 
London. Sixth Edition, revised and enlarged. F'cap. 8vo, 208pp. 
Price 2s. 6d. 

MENSURATION FOR SCHOOLS, INCLUDING 

LAND SURVEYING. By W. J. Browns, M.A., London. With 
nearly 1,000 Exercises and Examples. Fcap. 8vo, 104pp. Price Is. 

ELEMENTARY FRENCH COURSE FOR 

BEGINNERS. With Easy Idiomatic and Colloquial Sentences Daily 
Used in Conversation, and also Reading Exercises for Pronunciation. ] 
By Paul Barbier, Modern Language Master at the Manchester! 
Grammar School, Examiner in the French Language and Literature to [ 
the Intermediate Education Board for Ireland, etc New Edition; 
revised. F'cap. 8vo, 164pp., cloth. Price Is. 6d. 

ENGLISH GRAMMAR AND ANALYSIS OF 

SENTENCES. Adapted to the Mundella Code. By J. C. Wright. 
STANDARDS II. and III. 24pp. Sewed. Each Id. 
„ IV. to VII., 32pp. „ „ 2d. 
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